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PRÉFACE. 


‘Tue “want of any thing like à System of 
Comparative AnaroMy—the extraordi- 
nary opportunities, talents and industry of 
Citizen Cuvier—and the acknowledged 

importance and utility of the subject, all con- 
- tribute to render a translation of the present 
Work highly sa TE to the: ee 
Reader, | 


In conducting the translation which is 
here offered to the Public, all the care and 
diligence have’ been employed which ‘the 
peculiar nature: of the subject required.— 

No 


° 


¥1 PREFACE. 


No labour or exertion has been spared. by | 


Mr. Ross; and, in revising his manuscript, 


I have constantly and attentively compared — 


it with the original Work, making such 
alterations as seemed necessary to render the 
Authors meaning more plain.» The style is, 
of course, the Translator’s own; but I con« 
sider myself responsible for thé fidelity of 
the Translation, - as far ‘as. respects the 


science. 


Thé names of the Muscles, which are in< 
troduced from. the new French Nomencla- 
ture, have been rendered into Latin, as be- 
ing most consistent with the general usagé 
of Anatomists, and to avoid the circumlo- 

cütiôn they woüld unavoidably produce in 
the English language: The same mode has 
been adopted with respect to many of the 
terms of Natural History. In every instance; 


however, 
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however, where familiar or common lan- : 
guage could with propriety be employed, it 

has been preferred. Considerable. difficulty 
has been experienced’ in choosing proper 
English names to correspond with the ge- 
nera and sub-genera contained in the Tables _ 
of Classification ; and where these could not 
be found in popular use, it was judged more 
‘expedient to leave blanks, than to “create 
English names, by only altering the termi- 
nation of the word, which has been the 
plan pursued in the French Work, where 
the structure of the language made it more 


practicable. 


I have taken the liberty of correcting 
some errors in the original, which seemed 
to have arisen from accidentally substituting 
one word for another; but in general the 


ay, strictest 


Yu PREFA CE: 


strictest regard thas been paid -both to the 
Author’s mode of description and expression, 
as making the chief merit in the translation 
oftny work of science. - | 


_ JAMES MACARTNEY, 


| Lonpon, March 18, 1802, al 
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"GC. ‘CUVIER, 


Of the National Institute of France, &e. 
TO 
“JEAN CLAUDE MERTRUD, 
_ Professor of the Anatomy of Animals in the Museum of Natural 
À dt 4 Paris. 


Rest Cr 


Tut Book I Adare to you, owes to you its 
exiftence for, whatever intereft my Lectures 
may poffefs, has arifen from the ufe ‘which you 
and your colleagues have permitted me to make 
of the excellent collection now entrufted to 
your care—that collection, to the perfection of 
which you have fo greatly contributed, and from 
- which Daubenton drew, while he formed it, 

materials for the moft important, part of an à ime 
mortal work *, 


te | Fe ie - Enriched 


* Citizen Mertrud held the fituation of Demonftrator of 
Anatomy in the Garden of Plants, from 1750, until that efta. 
blifament was converted into a School of Natural Hiftory,. 

when 
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Enriched by the affiduous labours of an en- 
lightened adminiftration, this collection now 
furpaffes every thing of the kind that exifts. 
It prefents, in an arranged and fy{tematic order, 
the mott extenfive development of all the parts 
of the animal body, prepared in fpecies the 
moft oppofite+from thofe which, by their per- 
fection, approach neareft to man, to thofe in 
which we perceive only a pulp fcarcely orga- 
nized : thus the ftudy of Comparative Anatomy 
is rendered almoft an amufement.. A flight 
view is fufficient to enable us to perceive the 
variations and fucceflive gradations of each 
organ: but the effects which thefe organs pro- 
duce, remain ftill unexplained; becaufe there 
is, in living bodies, fomething more than thofe 
tiffues and fibres which the eye can trace; be- 
caufe the mechanical part of the organization is, 


| 


when he was appointed Profeffor of Comparative Anatomy, 
He affifted Daubenton in preparing his Anatomical account of . 
moft of the quadrupeds defcribed in the Great Natural Hiftory ; 
and Buffon, who loved and efteemed him, has complimented his 
talents in feveral of the volumes of that immortal work. | His 
patriotifm has induced him to refufe fome diftinguifhed appoint. 
ments in foreign countries, and, among others, that of firft 
forgeon to the King of Naples, which was offered to him in 
1970, and that of firt furgeon to the King of Spain, to which 

hé was nominated in 1772. He is the inventor of feveral in. 
+ genious procefes relative to making anatomical preparations, 


/ 


as 
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as it were, only the pafiive inftrument of vita. 
lity; and becaufe there occurs, between the 
firft impreffion of the imperceptible elements 
and the oftenfible motion which is its laft effect, | 
an infinite number of intermediate actions, of 

which no idea has hitherto been formed. . 

How many combinations and decompofitions 
have taken place in this interval! How many 
affinities have been brought into action !— What 
Phyfiologift is bold énough to hazard conjec- 
tures on the greater number of the operations 
which are performed in the impenetrable labo- 
æatory of the animal body? Notwithftanding 
the fuccefsful efforts of our co-temporaries, 
human Chemiftry is but in its infancy whee 
compared with that of Nature! 

Thefe difficulties, however, fhould not: dif- 
courage us; and the Anatomift muft make-the 
firft attempts to overcome them. It is his pro- 
vince to difclofe to the Phyfiologift the material 
part of the phænomena and the inftruments by 
which the proceffes are carried on ; to defcribe 
the canals through which the fluids circulate, 
and to follow all their ramifications and dif- 
cover all their communications. It belongs to 
him to meafure the velocity and determine the 
direction of each motion. | 

But to perform this tafk inva HAE ol 
manner, he muft not be contented merely with — 

| a view 
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a view of what conftitutes the individual cha 
racter of the phenomena. It is neceflary he 
fhould in particular diftinguifh what forms the 
general and neceflary condition of each. ‘Todo 
this he ought to examine all the modifications 
that may refult from their various combinations 
with other phænomena ; and alfo, feparate or 
difengage them from all the neceffarÿ circum- 
{tances with which they are involved. In fhort, 
he muft not limit himfelf to a fingle fpecies of 
organized beings, but muft compare the whole; 
purfuing life, and the phenomena of which it 
confifts, throughout all animated nature. Thefe 
are the only means by which he can hope to re- 
move the myfterious veil which A the ef 
fence of vitality. 

Phyfiology, indeed, is def in the fame 
ftate as other phyfical fciences, which, from the 
complication and obfcurity of the phænomena, 
have not hitherto beën fubmitted to calcula- 
tion.  Poffefing no :demonftrated principle, 
whence the particular fads might be deduced 
as confequences, the whole fcience confifts as 
yet in the feries of thefe facts only; and we can- 
not hope to difcover general caufes but in pro- 
portion as we may be able to clafs the’ faés, 
and fucceed in arranging them under certain 
common laws. But phyfiology does not poflefs 
the fame advantage for attaining this object as 
| | thofe 
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thofe fciences which are applied to the exami- 
nation of inorganic fubftances ; as for example, 
chemiftry and experimental philofophy. The 
problems to be folved by the latter fciences, 
may be reduced toa simplicity almoft indefi- 
nite ; and the fubftances, the nature and relations 
of which are to be inveftigated, may be fepa- 
rated from thofe with which they are connected, 
and fucceflively combined with others. Far 
narrower are the bounds of phyfiological enqui- 
ries; all the parts of a living body are connecte 
ed: they can perform no funétions except when 
they act in union: to feparate one from the 
“mafs, is to reduce it to the rank of inert matter, 
which is an entire change of effence. The ma- 
chines which are the object of our refearches, 
cannot be demonftrated without being deftroyed. 
We have no means of difcovering what would 
refult from the abfence of one or feveral of their — 
parts, and confequently we remain ignorant of 
the operation of each of thefe parts, in Pade 
ducing the total effect. 
= Fortunately Nature herfelf feems to tidve pre- 
pared for us the means of fupplying that want 
which arifes from the impoffibility of making 
certain experiments on living bodies. The dif- 
ferent claffes of animals exhibit almoft all the 
poflible combinations of organs: we find them 
united; two and two, three and three, and in 
| | | all 
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all proportions ; while at the fame time it may 
be.faid that there is no organ of which fome 
clafs or fome genus is not deprived. A careful 
examination of thé effeéts which refult from 
thefe unions and privations is therefore fuff- 
cient to enable us to form probable conclufions ' 
re{pecting the nature and the ufe of. gach eue | 
or form of organ. Hs aN 
In the fame manner we may prets to. afcer- 
tain the. ufe of the different. parts of the fame 
organ, and to difcover thofe which are effential, 
and. feparate them from thofe which are only 
‘acceflary. ft is fuficient to trace the organ 
through all the claffes which poffefs it, and to 
examine what, parts conftantly exift, and what 
change is-produced: in the refpective functions 
of that organ, by the abfence of thofe parts 
which are wanting in certain claffes. DU 
But our refearches muft not be confined to a 
few fpecies. One which is overlooked frequent- 
_ ly, contains anexception fatal tea whole fyftem; 
‘and the method of reafoning, in phyfiology, juft 
pointed out, acquires weight only.in proportion 
| as:we approach to a perfect knowledge of the ana- 
tomy of animals. Thelatter fcience therefore can- 
hot, in its prefent ftate, conduct us directly to 
certain difcoveries, though it already forms a 
touchftone fer the refults obtained by every 
ether means; and a fingle fact, in Comparative 
ee eo Anatomy, 
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- Anatomy, often fuffices to overthtow a complete 
train of phyfiological hypothefes. | 

The importance of Comparative Anatomy 
+ has therefore been at all times acknowledged. 
- The abufe which prevailed towards the end of 
the 17th century, of fo often defcribing the 
: human body from the diffections of animals, was 
the caufe of this branch of fcience being fo 
much neglected during the early part of the pre- 
fent century. But the ftudy has been refumed - 
with ardour, and a number of éminent men © 
have, for fome time paft, made it the object an 
their peculiar attention. 

It is due to the National Mufeum of Natural 
fois at Paris, to obferve, that the learned 
-men connected with that eftablifhment, have 
conftantly contributed to promote and encou- 
rage this ftudy. The names of Daverney, Ferrein, 
and Petit, are celebrated in the annals of Science. 
Buffon gave a new attraction to Comparative 
Anatomy, by difplaying its importance as the 
foundation of characters in Natural Hiftory; 


and the vaft labours of his worthy affiftant Daz- 


Lenton, render. it henceforth the fixed bafis of 
Zoology. ‘The latter encouraged, and aided by 
his advice, as well as by the ufe of the fubjects 
entrufted to his care, another of your pupils, 
who would have carried this fcience to its 
height, had not the misfortunes of the times 
yer | Gi à . deprived 
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deprived us of his talents in the vigour of life. 
As an elegant writer, an ingenious phyfiologift, 
and a ‘profound anatomift, Vicq-d’ dzyr never 
can be replaced; but fortunately thofe who 
formed him ftill exift; the treafures which were 
confided to him have increafed ; and the fuper- 
intendants of thofe treafures will ftill find men 
equally grateful for their ufe, and equally de- 
 voted to the promotion of knowledge. 

The learned men who compofe the jaws ad- 
miniftration of the Mufeum, are worthyofimitat- 
ing the glorious examples of their predeceffors. 
I have received from them, as well as from you, 
all the affiftance I could have expected from an 
enlightened love for fcience, rendered more 
grateful by all the attentions the moft generous 
friendfhip could fuggeft. Nothing has, been 
{pared that could lead to difcoveries, or to the 
completion of the fyftem of our knowledge in 
Comparative Anatomy. The correfpondents of 
the Mufeum have imitated the example of its 
depofitories. Citizen Baillon, in particular, fo 
- well known by the valuable obfervations which 
he furnifhed to Buffon, and by thofe which he 
_ continues to make, procured me,, with unex- 
~ampled zeal and generofity, the rareft birdsand. | 
fifhes. Citizen Hombert of Havre, who has 
applied with the greateft fuccefs to the ftudy of. 
Mollufca and Sea Worms, has favoured me 

* with 
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“with a great number of thefe animals, the per- 
fect prefervation of which tendered their exa- 
inination exceedingly ufeful. Citizens Peauvois, 

Bofc, and Olivier, the two firft returned from 
North America, the third from Egypt and Per- 

fia, have kindly communicated to me fome of 

the valuable fpecimens they have brought to 

Europe. I have thetefore no reafon to envy 

the good fortune of ArisroïLe, when à con. 

-queror, who was the friend of the fciences, made 
other men fubfervient to him, and placed mil- 
lions at his difpofal, to enable him to forward 
the Hiftory of Nature; 

This affertion will not fürprize, When it is 
known that I have been permitted to diffect not 
only the animals which have died in the mena- 
gerie, but alfo thofe which have been brought, 
during a great number of years, from all parts 
of the world, and preferved in fpirits. Time 
_ only was capable of bringing this collection to 

its prefent degree of perfection, and has, in this 

inftance, performed. what no other power was 
capable of accomplifhing. 

In opening to me your treafures—in admit- 
ting me to a fhare of the labours neceflary to. 
their arrangement and their augmentation, you 
have impofed upon me only one condition : 
_ that is, to enable other naturalifts to enjoy them, 
- BY giving fuchadefcription of them nee merit. 
€2 | _ You 
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You know with what affiduity I endèavour to 
: Bettorm this tafk, but you alfo know better than 
any other what time fuch a work requires. 
However rich may be the acquifitions that are 
made, more will {till be defired. Sometimes 
a new fpecies is difcovered,. which we with to 
compare with thofe we already know. Some- 
times the confideration of an organ induces us 
to make farther attempts to develope its ftruc- 
ture. On other occafions it is neceflary to ex- 
tend our obfervations ; becaufe fomething re- 
mains to be learned refpecting the object as a 
whole or the relation of its parts. In Natural 
Hiftory, in particular, we are always diflatisfied 
with what we perform, for nature proves to us 
at each ftep that fhe is inexhauftible. The me- 
chanical part alone, as making preparations, 
drawings, and engravings, require a time which 
no care and no expence can abridge. 

I cannot therefore reafonably expect to finifh 
my work for feveral years. But, in the mean 
time, I endeavour to difclofe to young anato- 
mifts all that is new and important in the col- 
lections : I explain to them.the relations which 
facts already permit us to perceive. I do not 
merely confine myfelf to an ‘expofition of the 
obfervations contained in printed books, but 
conceal none that I have had the opportunity of 
making Han in pba (aD though at a dif- 

| tance, 
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tance, the footfteps. of thofe celebrated authors 
who have preceded me. This franknefs, and 
the efforts I have made to render the body of 
the {cience as complete as the prefent ftate of 
our knowledge would permit, having attracted 
to my clafs fome pupils diftinguifhed for their 
talents and affiduity, they have taken the trou- 
ble to collect my lectures in a very accurate 
manner. Different manufcripts have been drawn 
up from thefe notes, which may be confidered 
as elementary works, varying in their manner, 
and I believe more complete in the materials, 
than any that have hitherto appeared on Com- 
parative Anatomy. Imperfect as thefe manu- 
fcripts muft in many refpects be, feveral copies 
have got into circulation, which have been ufe- 
fully employed by other Lecturers; and even in 
fome printed works. Thisisaflight abufe, which, 
though it will not prevent me from continuing 
to communicate my own obfervations to all 
who may wifh to be acquainted with them, is, 
however, fufficient to induce me to: fecure to. 
myfelf, by means of the prefs, the property of 
fome. ae 
À reafon of another kind has alfo édnéfibuted 
to determine me to confent to the. publication 
of one of thefe manufcripts; and that is, the ad- 
vantage which the ftudents attending any courfe 
muft derive from poffeffing a werk that Hi 
| Ne 3 in 
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in a fuitable order, the facts of which the pra-: _ 
feffor propofes totreat, It isalmoft impoflible 
that this detail fhould be accurately given by a 
public fpeaker, who is naturally led to expatiate 
moft on thofe fubjeéts which are beft calculated 
to attract the attention of his auditors ; and be- 
fidesthe rapid fucceffion of facts, prevents the 
ftudent from fixing on them with fufficient at- 
- tention, efpecially when they are fo numerous. 
and fo varied as in Comparative Anatomy, Fi-. 
nally, it appeared to me that this publication 
might alfo prove both agreeable and ufeful, not 
only to thofe anatomifts who have it not in, 
their power to hear my lectures, but to all per- 
fons who apply themfelves to the ftudy of Phy- 
fiology and Natural Hiftory, who have hitherto 
poffeffed no book in the form of a complete 
fyftem on the internal organization of animals, 
Though the prefent ought not, and indeed can- 
not be confidered in any other. light than asa 
kind of abridgement or program of the great 
work i in which Iam engaged; it is not the lefs | 
true, that it already contains a vatt collection of 
facts, and that it may ferve as the bafis of more | 
extenfive refearches, Perhaps it may prove an 
inducement, to perfons interefted in its object, 
“to publifh the new or feparate facts that occur 
- to them, and which may occupy a place in. my. 
great \ work. .7-Perhaps important views and cor~ 
rections 
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rections may be pointed out to me. Ina word, 
T fhall not regret that I have fubmitted an im- 
perfect work to the eye of criticifm, if it may 
be hereafter the means of procuring, either : 
through myfelf or others, fome advantage to 
science. 

Thefe Lééturés were drawn up from my iat 
 demonftrations by Citizen Dumeril, one of my 
deareft pupils and beft.friends, and whofe ta- 
lents have been lately rewarded by a public ap- 
pointment to the important place of Chief of the 
Anatomical Labours of thé School of Medicine. 
Having attended my courfe during four years, 
he has collected all my obfervations with fo 
much accuracy, that it would have been diffi- 
cult for me to have performed the tafk better. 
I have revifed his manufcript with the greateft 
care. I have every where fupplied details which 
_ could not be conveniently introduced in public 
lectures. I have rectified fuch ftatements as I 
had advanced too rafhly. Ihave added every 
information connected with thefe le@ures that 
I have obtained fince their delivery by my dif- 
fections and reading. I therefore do not hefi- 
tate to acknowledge this work as my own, and 
to avow all the affertions it contains. 

It is not, however, with his pen only that 
Citizen Dumeril has contributed to this work. 
He always affifted me in the numerous diffec= 

C4 tions 
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tions I found it neceflary to make. He con- 
ducted feveralk-of thefe diffections, according to 
views peculiar to himfelf, and fuggefted by his 
extenfive knowledge in natural hiftory and phy- 
fiology. Iam indebted to his perfpicuity for 
‘a number of interefting obfervations and cu- 
rious facts, which would have efcaped me. 
Iam alfo much indebted: to the complaifance 
of Citizen Rouffeau, your affiftant anatomift in 
the Mufeum of Natural Hiftory. Equally mo- 
deft and ‘indefatigable, he merits the thanks of. 
all anatomifts for the laborious duty he per- 
forms under your direction, in preferving and 
augmenting the anatomical colie&ion. With- 
out his affiftance it would have been impoffible 
for me to have rendered my lectures hdi of 
publication. sh 
The neceffity of fuch affiftance will ie eafily 
conceiyed, when itis confidered how many dif. : 
fections are required in preparing a work of this 
kind, and how feldom opportunities occur for 
diffecting certain fpecies.: He who defcribes 
only the human body, may proceed at his lei- 
fure in the examination of a fubject, of which 
only fome minute parts remain to be difcover= 
ed, and which he may always replace whenever | 
: he wifhes to verify or correct his obfervations. 
-Buthe who ftudies the ftrugture of other animals, 
when he has a new fubject to diffect; is obliged : 
' to 
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to defcribe every part; and if the fpecies be 
-alfo fcarce, or that he has no hope of feeing it. 
again, and cannot expect to be able to rectify 
his obfervations, he is under the neceflity of 
making his refearches as accurate as extenfive. 
He muft therefore pafs his days and his nights 
in purfuits no lefs unhealthful than laborious. 
It would indeed be impoflible for one man 
to undergo the fatigue of even the purely .me-~ 
chanical part of the ftudies neceffary in forming 
a fyftem of Comparative Anatomy, were he not 
. feconded by friends as zealous as’ himfelf for 
the progrefs of knowledge. ~ 
_. The reader will eafily perceive that this af- 
_ fiftance muft have been extremely ufeful to me, 
_ as my Lectures are all founded on obfervation, 
and as, except a few facts, the authorities for 
which I have carefully cited, I have advanced 


nothing which is not confiftent with my own ee 


knowledge. On this account I haye thought | 
numerous references unneceflary in this: publi- 
cation, though I fhall not. neglect them in my 
greater work; becaufe I confider thefe quota 
tions as a tribute of refpect paid to the mémory | 
of the firft difcoverers of ufeful facts: In omit- 
ting the names of authors, therefore, Ido not . 
pretend to any priority of obfervation, but I 
. would have it underftood that the ftatements I 
make may be confidered as additional authori- : 
3 ties 
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ties to thofe which already vd ref] ais the 
fame facts. He 
I mutt alfo obferve, that this hi tion of cita- 
tions as to the facts I have had the opportunity 
of proving myfelf, and which I have frequently 
demonftrated publicly in my clafs, or the proofs : 
of which are depofited in the Anatomical Col- 
lection.of the Mufeum, arofe from the confider- 
ation, that thefe public demonftrations and ex- 
pofitions rendered ail other authorities unnecef- : 
fary, and not from my negligence in inquiring 
what others had performed before me. I believe 
T have not remained far behind. my predeceffors : 
in many cafes I have found it more eafy .to re- 
fort to Nature, than to endeavour to explain the 
. obfcure and unfatisfactory defcriptions of fome 
moderns, or to fpend my time in bringing to 
‘Hght a few valuable obfervations, which he bu- 
ried amidft the difcuffions of fcholaftic philo- 
fophy, which fill the pages of the authors of the 
 fixteenth century : but this method, which re- 
lieves me from the neceflity of having recourfe 
to compilation, I regard as am advantage, pro- 
cured to me by my fortunate fituation, and by 
- Ro means as a ground of cenfure. : F 
‘I have, befides, been more particularly dif. 
fuaded from ufing foreign materials, by obfervz 
ing the imperfect works which fôme eftimable. 
authors, who wanted the means of obfervation, 
At have 


 Lerrsr to J.C. MerrruD. xxxv 


have produced by that mode of compilation; 
it was impoflible they fhould avoid making falfe 
_ ftatements, fince they had to rely upon incor- 
_/yeét, and even. contradictory authorities; and 
as the conftant view of Nature did not reftrain 
the flights of their imaginations, they could not 
_refift the temptation of forming fyftems, nor 
fecure their judgments from a partiality that in: 
duced them to felect, in preference, thofe facts 
_ which were moft favourable to their own ideas. 
You will eafily conceive, that the greater 

number of thefe authors are found among a: 
- people, who, though celebrated for their inven- 
tive genius, and indefatigable patience in every 
kind of refearch, have not always been able to 
confine, within due bounds, their defire to dif. _ 
play erudition—a defire which perhaps proceeds 
from too much modefty, and a miftaken defe- 
rence for others, 

Another people, no lefs admirable for their 
bold views, and: vigorous profecution of the 
fciences, feem to have fallen into the oppofite 
excefs of that which I have juft blamed, by 
contemning the labours of foreigners, and efteem- 
ing, and even confulting, almoft exclufively, the 
works of their own countrymen. : This kind of 
_ pride, which is perhaps ufeful in politics, when 

carried into the fciences, and above all in the 
- <ciences which depend on facts, tends only ta pro- 
We 6 duce 
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duce contracted ideas, and leads to a barrennefs 
which forms the character of fome of theirauthors 
an Natural Hiftory and Comparative Anatomy. 
1 hope you will find that I have done every 
thing in my power to avoid thefe two errors ; 
and that, though refolved always to examine 
nature myfelf, I have not attempted to proceed 
without guides, but have. followed thofe who 
were capable of RU me in new or ufeful 
paths. | \ 
I believe I ole maderite OF the did a 
difcoveries of the modern authors, who have 
treated Anatomy in a phyfological manner. 
Stenon, Swammerdam, Collins, Duverney, Pe- 
. tit, Lyonnet, Haller, Monro, Hunter, Geoffroy, 
Vicq-d’Azyr,; Camper, Blumenbach, Scarpa, 
Comparetti; Kielmeyer, Poli, Harwood, Bar. 
. thez, have furnifhed the data with which I com- 
menced my career ; and though | have myfelf 
reviewed a confiderable part of thefe data, the 
glory of difcovering them is not the lefs due 
to the celebrated men I have mentioned; and, 
had it not been for their writings, the greater 
number of: facts recorded in this work Would: 
have efcaped my notice. 
I ought alfo to acknowledge the Miel I 
have derived from the moft modern. naturalifts. 
Since Nature is at laft adopted as the bafis of: 
all arrangement in Natural Hiftory, the relations 


of 
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of that fcience with Anatomy are become more . 
intimate’; the one cannot advance a ftep, which 
will not tend to the advantage of the other; the 
connections which the firft eftablithes, frequent- 
ly indicate refearches, which the other ought to 
make : thus, without mentioning Daubenton 
and Pallas, equally placed in the firft rank in 
either fcience, I am much indebted for views, 
and, above all, for the regularity of my plan, 
to the modern zoologifts, among whom I ought, 
in particular, to name Ray, Klein, Linnzus, 
Buffon, Lacépéde, Lamarck, Bloch, Fabricius, 
Latreille, and all thofe who have, by differ- 
ent ways, attempted to approach that fimple na- 
tural method of claflification, which ought to 
be the object of all the efforts of naturalifts, 

though it may perhaps be the Bae s ftone 
of their art. — 

“As fome of thefe celebrated men OU me 
with their friendfhip, I have profited no lefs by - 
their converfation than by their writings. Se- 
 veral of my ideas have originated in theirs, 
which I have fo generally adopted, that it is 
with difficulty I can recognize what I owe to 
each of them. | 

I have endeavoured to approach nearer to a 
natural arrangement in the tables connected with 


_. this work, than I did in my Elements of Zoo- 


logy. Ihave made feveral changes in the diftri- 
bution 
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bution of the animals, which 4ppear to me very 
advantageous; and I alfo owe'a part of thefe im- 
provements to the refearches of the learned men 
‘Ihave juft named. It will be eafily difcovered. 
that I have profited by thé works of Citizen La- 
cépéde on Birds and Marmimalia, by that of Ci- 
tizen Lamarck on the Teftacéa, and that the 
divifion of Reptiles i is the fame which has beert: 
lately propofed by Citizen Brongñiard: 

In this avowal, you wili doubtlefs recognizé 
the defire of rendering a lafting teftimony of the | 
gratitude I owe to all whofe ideas and labours 
have proved ufeful to me in the execution of this 
work; but Ihave alfo another object, which, 
perhaps, may efcape your obfervation: it is 
my with to promote and maintain that amiable 
änd meritorious fpirit of communication, which 
how prevails among the greater number of Na- 
turalifts: Employed in cultivating together the 
_ waft field of Nature, they may be faid to live in 
à community of labour and advantage : : if one, 
therefore, difcover a fact, itis of little import 
ance whofe name is attached to it. 

I befides rely on the judgment of perfons 
fkilled in Anatomy, to diftinguifh the obferva- 
tions which are peculiar to myfelf ; and I hope 
they will find them fufficiently numerous to juf= 
tify my confent to the premature publication of 
thefe Lectures., I may be permitted to exprefs 

- this 
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_ {this hope with the greater freedom, as I pretend 
to no other merit in preparing them, than that 
_of having profited by a very favourable fituation. 
_ In the part which relatesto Human Anatomy, 
I have not attempted to make any new obferva- 
tions; on that branch of the fubject I have juft 
-faid what appeared neceffary to recal the idea 
of the parts to the Reader; and though my de- 
fcriptions have aually been taken from the 
dead fubject, fome details in Neurology except-, 
ed, for which I have followed Sabattier and 
Seemmering, they differ from thofe of my pre- 
deceffors only in the expreffioh. | 
Citizen Dumeril has almoft every where in- 
_: ferted his new nomenclature, which is analogous 
to that propofed by Citizen Chauffer, and which 
Citizens Dumas and Girard have each modified 
_ according to their manner. Without attaching 
much importance to this improvement, I may 
obferve, that it would be ufeful, were Anatomifts 
to agree in fixing the language of their art. | 
Phyfology occupies only an acceifary place 
in thefe Lectures. I have only occafionally in- 
troduced it, to diminifh a little the unavoidable 
- tedioufnefs of anatomical defcriptions, and to 
_ point out different views, which Comparative © 
Anatomy may furnifh to the phyfiologift. 
_ For the fame purpofe I have fometimes ftated 
facts, which belong more particularly to what 
| is 
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48 ftrictly called Natural Hiftory. It was fourid 
frequently neceffary to remind the Reader of 
fome fact, calculated to fupport the anatomical 
_ theories, or to indicate fome corrections, which 
the obfervations of Comparative Anatomy ren 
der neceflary in methodical claffifications. 

Such are the motives which have induced mie 
-to publifh thefe Lectures. I have now only to 
exprefs my hope, that Naturalifts will not ac- 
cufe me of having taken this ftep too haftily, 
and that the utility they may find in the work . 
will appear to them fufficient to excufe its pré- 
fent impetfectiofs. 

Grant me then that indulgence, which, if not 
due to the importance of this Work, is at leaft 
merited by the fincere and refpectful fentiments 
with which it is prefented to Fous by your Dif- 
soie and PAR 
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LECTURE FIRST. 


PRELIMINARY Chae yas LAS UPON THE 


ANIMAL CONOMY. 


ARTICLE I. 
General View of the Functions of Animal Bodies. 


Tus idea of Life is oneof thofe general and ob-. 
{cure ideas produced in us by obfervinga certain 
series of phenomena poffeffing mutual relations, 
and fucceeding each other in a conftant order. 
We know not indeed the nature of the link that 


' unites thefe phenomena, but we are fenfible … 


that a connexion muftexift; and this conviction 
is fufficient to induce us to give it a name, which 
the vulgar are apt to regard as the fign of a — 
particular principle, though in fact that name 
can only indicate the totality of the phenomena 
which have occafioned its formation. 

Vou. I. B Thus, 


2 Lecr. 1. Anxrmaz Œconomvy. , 
‘~ Thus, as the human body; and the bodies of 

feveral other animals refembling- it; appear to 
- refift, during a certain time, the laws which 
‘govern inanimate bodies, and even to act on all 
around them ina manner entirely contrary to 
thofe laws, we employ the terms /ife and vital 
\ force to defignate what are at leaft apparent ex- 
ceptions to general laws. It is, therefore, by 
determining exactly in what the exceptions 
confift, that we fhall fix the meaning of thofe 
terms. For this purpofe, let us confider the 
bodies I have mentioned, in their active and paf- 
five relations with the reft of nature, 

For example, let us contemplate a female in 
the prime of youth and health. That elegant 
voluptuous form—that graceful flexibility of mo- 


tion—that gentle warmth—thofe cheeks crim- 


foned with the rofes of delight—thofe brilliant 
eyes, darting rays of love, or fparkling with the 
fire of genius—that countenance, enlivened by 
fallies of wit, or animated by the glow of paflion, 
feem all united to form a moft fafcinating being. 
A moment is fufficient to deftroy this illufion. 
Motion and fenfe often ceafe without any appa- 
rent caufe. ‘The. body lofes its heat; the muf- 
cles become flat, and the angular prominences 
of the bones.appear; the luftre of the eye. is 
gone;. the cheeks and lips are livid. Thefe, 
“however, are but preludes of changes {till more 
horrible. The flefh becomes fucceffively blue, 

green, and black... It attracts humidity, and 


+ while 


= 
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while one portion evaporates in infectious ema- 
nations, another diffolves into a putrid fanies, 

which isalfo fpeedily diffipated. Ina word, aftet 
a few fhort days there remains only a fmall num- 
ber of earthy and faline principles. The other 
“elements are difperfed i in air, and in water, to 
enter again into new combinations. 

It is evident that this feparation is the FRS 
ral effect of the action of the air, humidity and 
heat—in a word, of external matter upon the dead 
body; and that it has its caufe in the elective 
attraction of thofe different agents for the ele- 
ments of which the body is compofed. That 
body, however, was equally furrounded by thofe 
agents while’ living, their affinities with its 
molecules were the fame, and the latter would 
have yielded in the fame manner during life, had 
not their cohefion been preferved by a power 
fuperior to that of thofe affinities, and which 
never ceafed to act until the moment of death. 

Of all the phænomena, the particular ideas of 
_which enter into the general idea of life; this is 
what at firft fight appears to conftitute its ef. 
fence, fince we can form no conception of life 
without it, and fince it evidently exifts without - 
interruption until the inftant of diffolution. 

But a further ftudy of any living body con- 
vinces us, that the power which preferves the 
union of the molecule, notwithftanding the ex~ 
ternal forces which tend to feparate them, does 
not confine its activity to this tranquil opera~ 

Be | tion, | 
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tion, and that the {phere of its action éxtends 
beyond the bounds of the living body itfelf. 
At leaft it does not appear that this power dif- 
fers from that which attracts new molecule to 
depofit them between thofe that already exift: 
and this action of the living body, in attracting. 
the furrounding molecule, is not lefs conftant 


than that which it exercifes in retaining its own ; 


for, befides that the abforption of the alimentary 
matter, its converfion into nutritive fluid, and 
its fubfequent tranfmiflion to all the parts of 
the body, experiences no interruption, and con- 
tinues from one repaft to the other ; another ab- 
forption conftantly takes place at the external 
_ furface, and a third by the effect of refpiration. 
The two latter are thofe only which exift in all 
living bodies which do not digeft, that ‘is to 
fay, in all plants. 

Living bodies however do not increafe inde- 
finitely. Nature has affigned to éach limits 
which it cannot exceed. It follows, thereforey. 
that they muft lofe, in one way, a great part of 
what they gain in another; and indeed an 
attentive obfervation has convinced us, that 
tranfpiration, and a number of other caufes, tend 
‘continually to diminifh their fubftance. 
_. This confideration muft modify the idea which 
we at firft formed from the principal phæno- 
menon of life. Inftead of a conftant union in the 
moleculæ, we cannot avoid obferving, that there 
is a. continual circulation from the exterior to 

the 
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the interior, and from the interior to the exte- 
rior of bodies—a circulation which, though 
uniformly -preferved, is notwithftanding fixed 
within certain limits. Thus living bodies may 
be confidered as a kind of furnaces, into. which 
inert fubftances are fucceffively thrown, which 
combine among themfelves in various manners, 
maintain a certain place, ‘and perform an action 
determined-by the nature of the combinations 
they have formed, and at laft fly off in order to 
become again fubject to the laws of inanimate 
nature. 

It muft be obferved, however, that there is a 
difference, depending on age and health, in the 
| proportion of the parts ‘which enter into this 
_ torrent, and thofe which abandon it; and that 
the velocity of the motion ,ufually varies ac- 
cording to the different conditions of each ie 
body. ) 
_ It appears, at theifame : time, that life i is ter- 
minated by caufes fimilar to thofe which inter- 
rupt all other known motions; and that the hard- 
ening of the fibres, and the obftruction of the 
veffels, render death the neceflary confequence of 
life,as repofe is of motion, even though the crifis 
were not accelerated by innumerable caufes 
_ which are foreign to the living body. 

_ This general and common motion of all the 
parts forms fo peculiarly the effence of life, 
_ that the parts which are feparated froma living 

body foon die, _bceaufe they poffefs no motion 
Bhi of 
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of their own, and only participate in the general 
motion produced by their union. ‘Thus, ac- 
cording to the expreffion of Kant, the mode of 
exiftence of each part of inanimate bodies be- 
longs to itfelf, but i in living bodies it refides in 
the whole. 
The nature of life, as above defcribed, being 
once well afcertained by the obfervation of the. 
moft conftant of its effects, it would naturally 
be wifhed to inveftigate its origin, and to inquire 
how it is communicated to the bodies it ani- 
“mates. Living bodies have therefore been 
traced to their infancy ; and it has been endea- 
voured to carry this examination as near as pof- 
“‘fible to the moment of their formation. But 
they have never been obferved otherwife than 
completely formed, and already enjoying that 
vital force, and producing that vortex-like mo- 
tion, the firft caufe of which we are defirous of 
Knowing. In fact, however feeble and minute 
_ the parts of an embryo, or of the feed ofa plant, 
may be at the moment we are firft capable of 
perceiving them, they then enjoy a real life, and 
poffefs the germ of all the phenomena which 
that life may afterwards develope. Thefe ob 
fervations, extended to all the claffes of living 
bodies, lead to this general fact, that there are 
none of thofe bodies which have not heretofore 
formed part of a body fimilar to itfelf, from 
which it has been detached. All have partici- 
pated in in the exiftence oF other living bodies, be. 
fore 


\ 
Art. J. Orncanic Funcrrons. 7 


fore they exercifed the functions of life by them 
felves ; and it was even by means of the vital 
force of the bodies to which they formerly be- 
ionged, that they were enabled to develope them- 
felves fo completely as to become capable of 
enjoying feparate vitality; for, though the 
particular action of copulation is neceflary for 
the production of a number of fpecies, many 
are produced without it; copulation, therefore, 
is only a circumftance peculiar in certain cafes, 
and does not change the effential nature of ge- 
neration. It appears then that the motion pro- 
per to living bodies has really its origin in that 
of their parents. It is from them they have rez 
_ ceived the vital impulfe; and hence it is evident, 
that, in the actual ftate of things, life proceeds 
only from life, and that there exifts:no other 
except that which has been tranfmitted from 
one living body to another by an | uninterrupted 
fucceffion: | 
Unable to afcend to the origin of living 
bodies, there remains then within our reach no 
fource of information refpecting the real nature 
of the powers which animate them, except the 
examination of the compofition of thofe bodies, 
that is to fay, of their texture, and the compofi- 
tion of their elements: for, though it may be 
truly faid, that this texture, and thiscompofition, 
are in fome manner the refult of the action -of 
the vital impulfe which has given them being, 
and which maintains them ; it is alfo evident, 
| ge) à that 
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that in them only this impulfe can have its 
fource and foundation: and if the firft union of 
the chemical and mechanical elements of any 
living body has been effected by the vital force 
of the body from which it defcended, we ought 
to find in it a fimilar power, and alfo the caufes ~ 
of that power, fince it has to exercife a like 
action in favour of the Renae which are to de- 
fcend from it. | 

But this compofition of ike De is too 
imperfectly known to enable us to deduce 
clearly from it the effects they exhibit. We 
obferve, in general, that they are compofed of 
_ fibres or laminz, forming altogether a feries of | 
reticulated fubftances more or lefs compact, 
which form the bafes of all their folids, as well 
of thofe that are maffy, as of thofe that prefent 
the appearance of laminæ and filaments. We 
are acquainted with the form, the confiftence, 
and the pofition of the larger of thofe folids ; 

the ramifications of the moft confiderable of 
their veffels, and the courfe of the fluids they 
contain: but their more minute branches, and 
their more fecret texture, cannot be traced by 
our inftruments. We likewife know the che- | 
mical characters of the moft apparent of the 
different fluids and concrete fubftances: we 
can even decompofe them to a Certain point. 

This analyfis, however, is not only imperfect, 
fince we cannot recompofe them, but the phæ. 
nomena indicate, that there muft exift feveral . 

| | other 
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oO sther fluids which it has hitherto been impof-. 
-fible for us to difcover. 

The efforts hitherto made by naturalifts to 
prove a connexion between the phænomena of 
living bodies and the general laws of nature, 
have doubtlefs been unfuccefsful. It would, 
however, be wrong, on that account, to conclude 
that thofe phenomena are abfolutely of a differ- 
ent kind; but, on the other hand, there would 


be much temerity in refuming this tafk, while : 


our knowledge of the bodies in which the phæ- 
nomena appear is fo limited. We fhould beable 
to give only an empirical expofition, inftead of 
a rational fyftem. ‘All our labours on organic 
ceconomy muft therefore be confined to its 
hiftory. 
If, however, our non id of the Lis hr 
tion of living bodies be not fufficient for the 
explanation of the phænomena they exhibit, 
we may at leaft employ it in recognizing thofe 
bodies when out of a ftate of action, and in 
diftinguifhing their. remains long after death; 
for we find in no inert body that fibrous or cel- 
lular texture, nor that multiplicity of volatile 
elements which form the characters of organi- 
zation and organized bodies, whether in thofe 
that are alive, or in thofe that have lived. 

We know that Mert folids are compofed only 
of polyædrous molecule, which attract each 
other by their fides, and never move except to 


\ 


“phil icy Role into a very {mall ss 


number 
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number of elementary fubftances with refpect 
to our inftruments—that they are formed of the 
‘combination of thofe fubftances, and the accu- 
mulation of thofe molecules—that they grow 
only by the juxta-pofition of new molecules, the 


_ . ftrata of which envelope the preceding mafs— 


and that they are deftroyed only by fome me- 
chanical agent feparating their parts, or fome 
chemical agent altering their combinations ; 
but organized bodies, which are tiffues of fibres — 
“and laminæ, and have their interftices filled with 
fluids, refolve almoft entirely into volatile fub- 
ftances, are’ produced by bodies fimilar to them 
_felves, from whichthey do not feparate until they 
‘are fufficiently developed to act by their own 
force; conftantly aflimilate foreign fubftances, 
and depofit them between their particles; grow 
by an internal power, and finally perifh by that 
internal principle, or by the effect of life itfelf. ’ 

Origin by. generation, growth by uxutrition, 
termination by death, are the general and com- 
mon characteriftics of all organized bodies: If, 
however, there are bodies which perform only 
thefe functions, and ‘thofe which are-fubfidiary 
to them, and poflefs only the organs neceflary 
for fuch operations, there are a great number 
of others which perform particular functions, 
that not only require appropriate organs, but 
neceffarily modify the manner in: which the 
general functions are performed, and the organs 
proper to thofe functions, | 

Aion 
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“Among the lefs general faculties which indi- 
cate organization, but which are not the necef. 
fary confequences of it, the faculty of fenfation, 
and that of voluntary motion, in whole or in 
part, are the moft remarkable, and thofe which 
have the greateft influence on the other func~ 
tions. 

We are confcious that thefe faculties exift in 
ourfelves,.and we attribute them, by analogy, and 
from their apparent exiftence, to a number of 
other beings, whom we therefore name animated 
beings, or, ufing a fingle word, animals. 

It appears that thefe two faculties are necef. 
_ farily connected, the idea of /ex/ation is even in- 
cluded in that of voluntary motion ; for we can- 
not conceive Volition without defire, and unac- 
companied by the fentiment of pleafure or pain, 


There may indeed exift inanimate bodies, that 


manifeft external motion produced by an ,in- 
. ternal principle ; but their movements are, of 
“the fame nature as thofe which conftitute the 
functions effential to life, and do not merit the 
name of voluntary. 
On the other hand, the bounty which nature 

difplays in all her produtions, does not permit 
us to believe that fhe has deprived beings fuf- 
ceptible of fenfation; that is to fay, of pleafure 
and pain—of the power, in a certain degree, of 
avoiding the one and purfuing the other.— 
Among the misfortunes which afflict our fpecies, 


one of the moft painful 1 is the fituation of a man 
of 


L 
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| of courage withheld by a fuperior power from 
refifting oppreflion ; and the poetic fictions 
_beft calculated to excite compaflion, are thofe 
which reprefent fentient beings inclofed with- 
in immoveable bodies. The fighs of Clorinda 
iffuing, with her blood, from the trunk of 
a cyprefs, would arreft the fury of the moft | 
favage of mortals * | 
But, A of the chain which con- 
nets the two faculties, and ‘the double fyftem 
of organs they require, they are accompanied by 
feveral modifications in thofe faculties whick 
are common to all organized bodies : thefe mo- 
difications, joined to the two firft mentioned 
faculties, are what more particularly conftitute 
the nature of animals. _ | 
With refpect to nutrition, for example, vege- 
tables, which are attached to the foil, abforb 
immediately, by their roots, all the nutritive 
| | parts 


* In this elegant illuftration; Citizen Cuvier has made a very 
happy ufe of the fable of Taffo : , 
© Pur tragge al fin la fpada, e con gran Probe 
€ Percote l’alta pianta ; O meraviglia ; 
€ Manda fuor fangue la recifa fcorza, | 
« E fa la terra intornoa fe vermiglia: ©” 
* Tuto fi raccapriccia, et pur rinforza 
«Il colpo, e’! fin vederne ei fi configlia. - 
‘ Allhor, quafi di tomba, ufcir ne fente, :. 
‘ Un’ indiftinto gemito dolente, &e.2 
-Canto ail. * - 


TRANSLATOR. 


See La Gieru/alemme Liberata 
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| Bts of the fluids which they imbibe. : Thefe 


roots are fubdivided to extreme minutenefs; 
they penetrate into the fmalleft interftices, and 
proceed, if it may be fo faid, to feek at a diftance 
food for the plant to which they belong. Their 
action is tranquil and uniform, and never is in- 
terrupted except when deprived by drought of 
the juices which they require. 

Animals, on the contrary, which are not fixed, 
and which frequently change their place, can 
tranfport with themfelves a portion of the fub- 
ftances neceffary for their nutrition: they have 
therefore received an internal cavity, into which 
they depofit the matters deflined for their ali- 
ment ; and the inward furfaces of this cavity are | 
furnifhed with innumerable abforbing pores or 
veffels, which, according tothe energetic expref- 
fion‘of Boerhaave, are real zzternal roots: the 
magnitude of this cavity, in a number of ani- 
mals, permits them to introduce folid fubftan- 
ces into it. It was neceffary, then, that they 
fhould have inftruments for dividing thofe fub- 
ftances, and liquors for diffolving them. \In a 
word, with fuch animals nutrition does not im- 
mediately commence upon the abforption of 


the fubftances which the foil or the atmofphere 


furnifh them. It is neceffarily preceded with 


a vaft number of’ preparatory operations, the 


whole of which conftitute dige/ton. 

Thus, it appears, that digeftion is a funtion of 
4 es order, proper to animals, the exift- 
| | ence 
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ence of which, as well as of the alimentary canal 
in which it is performed, is rendered neceflary by 
the faculty they poffefs of voluntary motion ; but 
this is not the only confequence of that faculty. 
The faculties of vegetables being very few, 
their organization is very fimple; almoft all 
their parts are compofed of fibres, which are 
either parallel, or diverge very little. Farther, 
their fixed pofition admits, that the general 
_ motion of their nutritive fluid may be preferved 
by fimple external agents. It appears that it 
proceeds upwards, by the effect of the fuction of 
their fpongy or capillary texture, and the eva- 
poration which takes place at their top, and that 
its motion in that direction is the more rapid 
in proportion as the evaporation is great. It 
appears alfo that the motion of this fluid may 
even become retrograde, when it ceafes to flow in 
its ufual courfe, or changes into abforption. by 
the coolnefs and humidity of the air. | 
It is not only neceflary that animals deftined 
continually to change their place of exiftence, 
. and to live in all kinds of fituations and tempe- 
ratures, fhould poffefs within themfelves an 
active principle of motion for their nutritive 
fluid ; but, their more numerous and more de- 
veloped faculties requiring a much greater 
complication of organs, their various parts 
being differently formed, often at a diftance from 
each other, and even capable of changing. their 
refpeétive pofitions and directions, means more 
powerful, 
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i bes Su; and otherwife difpofed than in vege- 
_ tables, are neceffary for tranfmitting this fluid 

through fuch a multiplicity of intricate wind- 
ings. 

ee the greater part of animals, notre. this 
Suid i is contained in innumerable canals, which 
are the ramifications of two trunks communicas 
ting with each other, in fuch a manner that the 
one receives in its roots the fluid which the 
other has pufhed into its branches, and carries it 
back to the centre, to be again driven forward 
from that point. : 

Where the two great trunks communicate, 
the heart is placed: it is merely an organ, the 
contractions of which drive this fluid forward 
with great force into all the ramifications of the 
arterial trunk. It has two orifices, the valves 
of which are fo difpofed that the fluid contained 
in the whole vafcular fyftem can proceed in no 
other manner than in that we have pointed out; 
that is to fay, from the heart towards the other 
parts of the body by the arteries, and from thofe 
parts back to the heart by the wedus. ; 

In this movement, by rotation, confifts the 
circulation of the blood, which is another func- 
tion, of a fecondary order, proper to animals, 
and of which the heart is the principal agent 
and the regulator; but this function is not fo 
neceffarily connected with the faculties of fen- 
fation and motion as the function of digef- 
tion is; for two numerous clafles of animals 
Mae ; | BE Nor a" 
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are completely deprived of circulation, and 
are nourifhed like vegetables, by fimply im- 
bibing a fluid NOIRS is prepared in the inteftinal 
canal, — 

In the animals ‘that have a ait té 


blood appears to be merely a vehicle: which is 
continually receiving from the alimentary canal, 


from the external furface of the body, and from 
the lungs, different fubftances, which are inti- 
mately incorporated with it, and with which it 
replaces thofe it furnifhes to all the different 
parts of the body for their prefervation and 
growth, It is on its paflage to the extremities 
of the arteries that the blood effects the real né- 
trition of the parts; and alfo changes, in its 
paffage, its nature and its colour: and it is only 
by the acceflion of the different fubftances which 
I proceed to point out, that the veinous blood is 


rendered proper for nutrition, or, in one wera 


becomes arterial blood. 

It is by particular veflels, called Linnie 
that the veinous blood receives the fubftances 
with which the fkin and the alimentary canal 
fupply it. By them, alfo, it receives even the 


. tefiduum of nutrition, and the particles which are 


detached from different parts, to be carried out 
of the body by various excretions. 
With refpect to the lungs, the air that pene- 


trates into them produces, with the veinous 


blood, a kind ef combuftion, which appears to 
be neceffary to the exiftence of all organized 
bodies ; 
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: bodies; for it takes place in ‘heise all, though 

in very different ways. 

|) Vegetables, and animals which have no circu- 

lation, re/pire throughout the whole of their 

furface, or by veflels which introduce the air at 

different points into the interior of their bodies. 

: No animals refpire by a particular organ, except 

thofe that have a real circulation, becaufe, in 

them, the blood coming from one common 
fource, the heart, to which itconftantly returns, 

the veffels that contain it are fo difpofed that it 

cannot arrive at the other parts until it has 

pafied through the lungs. This, however, can- 

not take place in vegetables, or in thofe animals 

in which this fluid is every-where diffufed in an 

uniform manner, without being contained in : 
Wee Sue UE TM | } 

Hence it appears that pulmonary or branchial 
refpiration is a function of a third order, the 
‘exiftence of which depends on that of circula- 
tion, and which is one degree removed from 
thofe faculties that characterize animals. 

It is not fo with generation, as the manner in 
which this act is performed by animals does not 
depend on their particular faculties, at leat 
with regard to the fecundation of the ova; for 
the faculties they poffefs of moving and ad- 
_ vancing towards each other, of defiring and — 
enjoying, has fitted them for tafting all the 
delights of love: with refpect to the purely 
mechanical part, their fpermatic fluid has no 
Vox. I. RÉLELA DRE NE occafion 
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occafion for any envelope, and is capable of 
being tranfmitted directly to the ova; but in 
vegetables, which do not poffefs within them- 
felves the power of directing this fluid, it was 
neceffary that it fhould be enclofed in little cap- 
fules, which are fufceptible of being tranfported 
by the winds, and which form whatis called the 
pollen of the famina: thus, while animals, for the 
performance of moft of their other functions, 
have, in confequence of faculties peculiar to 
themfelves, received more complicated organs, 
they are enabled, by thofecharacteriftic faculties, 
to exercife the functions of generation in a 
manner more fimple than yeettabiees , 

Thefe examples fhew how much influence the 
faculties of fenfation and motion, which animals 
poffefs in addition to thofe of vegetables, have 
over the organs of all the other Pics which 
are common to both thefe kind of beings. The 
comparifon which we fhall hereafter make of the 
different orders of animals, will, in the fame 
manner, demonftrate that the modifications of 
their principal functions exercife a fimilar in- 
fluence on all the others :—Such is the union 
and harmony which prevails in all the parts of 
living bodies. 

We have thus defcribed the principal functions 
which compofe the animal ceconomy. It is 
obvious that they may be divided into three dif- 
tinct orders. There are fome which, in confti- 
tuting animals what they are, fit them for ful- 
| | filling 
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filling the part that nature has afligned to them 
in the general arrangement of the univerfe—in 
a/ word, which would be fufficient for their 
‘exiftence, if that exiftence were only momentary. 
Thefe are the faculties of fenfation and motion: 
The latter enables them to execute certain 
actions, and the former determines their choice 
of the particular actions they are capable of per- 
forming. Each-animal may be confidered asa 
partial machine, co-operating with all the other 
machines, the whole of which form the univerfe: 
the organs of motion are the wheels and levers, 
in fhort, all the paffive parts; but the active 
principle, the fpring which gives the impulfe to 
every part, refides only in the fenfitive faculty, 
without which the animal, plunged ina continual 
flumber, would be reduced to a ftate purély 
vegetative ;—plants themfelves, as Buffon has 
obferved, may be called animals which fleep. 
Thefe two functions form the firft order, and are 
termed animal funéfions. But animal machines, 
unlike thofe we conftruét, poffefs an internal 
principle of prefervation and reparation. This 
principle confifts in the union of the different 
functions which ferve to nourifh the body, that 
is to fay, digeftion, abforption, circulation, refpira- 
tion, tran/piration, and the excretions. ‘Vhefe form 
the fecond order, and are denominated vital 
unions. Ca 
> Finally, the duration .of each antihal? s life 
‘Being determined ee to its kind, genera- 
a C2 «bon 
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lion is a function ofa hind order, by which the 
individuals that perith are replaced by others, 

and the exiftence of each fpecies maintained. 

_ ‘ Having confidered thefe functions with refpect 
to themfelves, and to their reciprocal’ relations, 
we fhall next examine the STEAM by which they: 

are performed. | 


/ 
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General Idea of the Organs of which the Animal: 


Body is compofed. 


No part of the animal body is compofed en- 
tirely of folid particles; they all yield Auids by 
expreffion, or lofe them by exficeation ; and they 
all exhibit the appearance of an areolated or 
reticular texture. 

The mechanical divifion ofthe folids conducts 
us, in the laft refult, to lamelle, or filaments, 
which. feem to be the elementary molecule. 
When the Jamellæ are feparate, and intercepted: 
by fenfible vacancies, they form what is called 
cellulofity. This cellulofity net only envelopes 
and pervades: the moft denfe parts, but it ap- 
pears to form almoft always their bafis; for 
membranes confift only of a more compact cel-. 
lulofity, the lamellæ of which are more clofely 
approximated, and. placed more: exactly above: 

each 
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each other, and are refolved into an ordinary 
cellulofity by maceration. The veffels are, 
merely membranes rounded into cylinders. All 
the foft parts of the body, the fibres excepted, 
feem to be an affemblage of veflels, differing from 
each other only according to the nature of the 
fluids they contain, and by their number, their 
direction, and the ftruéture of their coats. 

The chemical analyfis of thefe fubftances, 
folids as well as fluids, exhibit only a few oa 
ciples, almoft all of which are to be found in 
each of them, though in very different propor- 
tions. Some earths, fome falts, phofphorus, 
carbon, azote, hydrogen, exigen, a little fulphur, 
and a little iron, combined in a great variety of 
ways, produce different A Rebite viz. gela. 
tine, albumen, and fibrous matter, &c. w Hot: 
uniting in their turn, form animal folids and 
fluids, fuchas we know them. But, diftant as 
_ we are froma complere analyfis, we fee enough 
to convince us, not only that we alter thefe com-/ 
pofitions by our experiments, but alfo that 
feveral of their ane a se efcape our 
inftruments. 

The general organ ut which we exercife the 
_ faculty-of fenfation, is the medullary fubftance. 
Inall the animals in which we can diftinguifh 
* at, that fubftance is divided into filaments, which, 
arifing from certain centres, diftribute them- 
felves over moft parts of the body, where they . 
appear to ferve other purpofes befides that of pro- 

| ine SF Gin | CPORS 
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curing fenfations. The centres from which thofe 
nervous cords proceed, communicate with each 
other in a manner more or lefs intimate, and 
_feveral of the filaments feem of no other ufe than 
to eftablifh thofe communications. 

A nerve, when touched by a foreign body, 
caufes the fenfation of pain, though its contact 
with the parts of the body which are naturally 
contiguous to it, produces no fenfible effect in 
a ftate of health. The nerves, by which we dif- 
cern external objects, are provided, at their 
extremities, with organs, each of which are dif- 
pofed in a particular manner, and which always 
poffefs an admirable relation to the nature of 
the objects, a knowledge of which each of thefe 
fenfes is deftined to convey to us. | 
. The general organ of motion is the flefhy or 

mufcular fibre. This fibre contracts itfelf by 
volition; but the will only exercifes this power 
through the medium of the nerves. —Every 
Aoi fibre receives a nervous filament ; ; andthe 
obedience of the fibre ceafes, when the communi- 
cation of that filament with the reft of the fyftem 
is interrupted. Certain external agents, applied 
immediately to the fibre, likewife pants contrac~ 
tion: and they preferve their action upon it, even 
after the fection of its nerve, or its total fepara- 
tion from the body, during a period which is 
longer or fho.te in different feci s of animals. 
This faculty of the fibre is called its irritability. 
Does i it in the laiter cafe depend upon the por- 


tion 
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tion of the nerve remaining in the fibre after its 
fection, which always forms an effential part of 
it? Or is the influence of the will itfelf only a 
particular circumftance, and the effect of an 
irritating action of the nerve on a faculty in- 
herent in the mufcular fibre? Haller and his 
- followers have adopted the latter opinion; but 
every day feems to add to the probability. of the 
oppofite theory. 

Be this as it may, all the internal parts of 
the bodies deftined to produce a compreffion on 
the fubftances they contain, have their parietes 
furnifhed with flefhy fibres, and receive nervous 
filaments; fuch is the cafe with the arteries, the: 
inteftines, the heart, &c. But the principal ufe 
of thefe fibres i is the formation of #ufcles. This 
is the name given to the bundles of flefhy fibres, 
the extremities of which are attached to the 
moveable parts of the animal body. When the 
fibres which compofe the mufcle fhorten, the two 
points to which it is attached are brought to- 
wards each other: this is the fole means by 
which all the external motions of the body and 
the members, evén thofe which are neceffary for 
removing the body entirely from one Hs to 
another, are produced. 

Afiimals that can only crawl have their mufcles 
attached to different parts of their fkin, on which 
_they alternately produce dilatations and contrac 
tions, which are the only motions of which they 
are fufceptible: but thofe which are‘capable of 

Ca | moving 
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moving themfelves by fteps or otherwife, either 
wholly or partially, have their mufcles attached - 
to hard parts placed externally or internally. 
Thofe parts perform the office of levers, and 
have points of fupport on each other, which are 
called their articulations. 

All the hard parts taken together form the 
fkeleron. When theyarecovered by the mufcles, 
they receive the name of bone; when they cover 
mufcles, they are denominated fhell, cruft, or 
fcale, according to,their degree of confiftency. 
In both cafes they always enclofe vifcera, and 
determine the exterior form of the body, and 
the proportions of its different parts. 

The articulations are provided with as many — 
-mufcles as are neceflary for the different moves 
ments of which they are fufceptible ; each mufcle 
moving the bone to which it is attached, in its 
proper direction, They may be regarded as the 
moving powers. ‘Their force, the point of their 
infertion, and the length and weight of the parts 
attached to the lever they have.to move, deter- 
mine the velocity and the duration of the motion 
they are capable of producing. Onthefediffer- — 
ent circumftances depend the force of leaping, 
the extent of flight, the rapidity of the race, and 
the prehenfile power poffeffed by different fpecies 
ef animals; but, as we have already obferved, 
all this organization would remain immoveable, © 
were if not animated by the nervous fyftem. 

ake foft white fubftance which forms the 

effence 
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eflence of this fyitem, is divided into filaments 
that approach each other, and unite in bundles, 
which contain more filaments in proportion as 
they are traced nearer to the common fafciculus 
of all the netves, called the fpinal marrow, the 
anterior extremity of which is joined to the brain, 
that is to fay, to a medullary mafs of more or 
 lefs magnitude, and differently formed accord- 
ing to the various kinds of animals. 

‘From theaction of external bodies on our own, 
we perceive that the nerves affected by that 
action communicate with the common fafciculus, 
and that it communicates with the brain. A 
ligature or a rupture intercepts the phyfical. 
communication, and deftroys fenfation. 

The only fenfe which belongs generally to all 
animals, and which pervades ‘almok the whole 
furface of the*bodies of each of them, is that of 
feeling. It refides in the extremities of the 
‘nerves which are diftributed to the fkin, and 
makes us fenfible of the refiftance of bodies, and 
their temperature. | 

The other fenfes feem to be only modifica. 
tions of this one, but more exalted, and capable 
of receiving more delicate impreffions. Every 
one knows that the other fenfes are feeing, which 
Beas intheeye; hearing, which beloiis to the 

; {melling, which is ‘attached to the meni- 
Ant within the nofe; and tafting, the feat of 
which is in the furface of the tongue. Thefe 
fenfes are almoft always fituated in the fame 

extremity _ 
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extremity of the body which contains the brain, 
and which we call the head. 

Light, the vibrations of the air, the volatile 
emanations which float in the atmofphere, and 
faline particles ioluble in water, or faliva, are 
the fubftances which act on thefe four fenfes ; 
and the organs, which tranfmit the action to the 
nerves, are appropriate to the nature of each. 
The eye prefents tranfparent lenfes to the light, 
which refract its rays. The ear offers mem- 
branes and. fluids to the air, which receive its 
concuffions. The nofe inhales the air which is 
to go to the lungs, and feizes, in their paflage, - 
the odoriferous vapours it contains. Finally, 
the tongue is covered with fpongy papilla, 
which imbibe the favory liquids that are taken 
into the mouth. 

By thefe means we obtain a knowledge of 
what paffes around us: but the nervous fyftem 
likewife makes us acquainted with a great deal 
of what paffes within us. Independently of 
thofe internal pains which indicate fome difor- 
der in our organization, and the difagreeable 
ftate in which we are placed by hunger, thirft, 
and fatigue, it is in confequence of the opera- 
tion of this fy{tem that we experience the agonies 
of fear, the emotions of pity, the defires of love, 
Senfations of this laft kind feem, however, to be 
rather the effects of the re-action of the nervous 
fyftem, than immediate impreffions; though, at 
the fight of any imminent danger, we haften to 

avoid 
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avoid it before it appears that the mind has had 
time to act; and the fame obfervation applies to 
the tranfports we feel on the prefence of a. 
_ beloved object, or to the tears we fhed over the 
{pectacle of fuffering virtue. Thefe effects of 
the nervous fyftem are produced by numerous 
communications which particular nerves, called 
_ fympathetics, eftablifh between different branches 
of the general trunk, by means of which the 
impreflions are tranfmitted more rapidly than 
by the brain. The knots called ganglia, when | 
they are confiderable, are each a kind of fecon- 
dary brain; and it is obfervable, that they are 
larger and more numerous in proportion as the 
principal brain is lefs. 

The faculty of fenfation, and that of contrac- 
- tion, the firft of which, in moft animals, is ex- 
clufively appropriated to the nervous fubftance, . 
and the fecond to the flefhy fibre, appears to be 
equally diffufed in all the parts of certain gela- 
tinous animals, in which we cannot Leader 
either fibres or nerves. 

It is by the means of thefe two faculties that 
animals feel, defire, and are enabled to provide 
for their wants. The moft irrefiftible feeling 
of all is that of hunger, which conftantly re- 
minds the animal of the neceflity of procuring 
new materials for its nutrition. This third 
function commences in the mouth, into which 
the aliments are taken, and, when they are folid, 
mafticatedand moiftened with diffolving liquors; 


thence | 
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thence they traverfe the alimentary canal, which 
is longer or fhorter, and more or lefs convoluted 
and dilated in different animals, and the parietes 
of which are compofed of feveral continued tu- 
nics, analogous to thofe which form the external 
: tégüments of the body. 

Thefe coats act in a mechanical manner on 
the fubftances which they contain, by flight 
contractions of their fibres, and in a chemical 
manner by the ad which are poured 0 out 
Within them. 

The frit dilatation of the alimentary canal is 
called the ftomach. There are fometimes feve- 
ral {tomachs, or feveral divifions of that organ; 
its parietes yield a liquid which reduces the ali. 
ments to a homogeneous pulp, during the time 
they remaininit. The remainder of the canal is 
more particularly called bowels or inteftines. 
‘ Independently of the juices which the different 
coats of the bowels produce, there arefome which 
are feparated from the mafs of bleod by glands, 
and which penetrate the inteftinal canal by par- 
ticular conduits. The moft remarkable and 
the moft general of thefe glands are the liver 
and the pancreas. * The firft, which fecretes the : 
bile, is always of a confiderable fize; and be- 
fides the effect of its liquid on the inteftines, 
produces another very remarkable effect on 
the blood itfelf, from which it removes feveral 
principles. 

It is in the inteflines that the aliments under. 


go 
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go that change which fits them for nutrition. 
The nutritive part is abforbed, during the a& of 


digeftion, either by the pores of the canal itfelf, 
- in animals that have no circulation, or, in thofe 


that have, by very fmall veffels which condu& 
it into the general fyftem of nutritive veflels. 
Thofe {mall veffels are called lymphatics. They 
are very diftinét from the veins, in animals whofe 
ftructure moft refembles that of man: In the 
more inferior animals they become gradually 
more like the veins, and cannot be diftinguifhed 
from them in thofe which. have white blood. 
The membranes which compofe the lymphatic 


. veffels and veins, are thin, and without apparent 


fibres, Internally they are furnifhéd with valves, 
all opening in the direction in which the fluid . 
they convey has to flow, that is to fay, towards 


the heart. The arteries, on the contrary, are 


ftrong and mufcular, but have no valves; the 
vigorous impulfe of the heart is fufficient to im- 
prefs a conftant direction on the blood they 
contain. : 

But the UE or the Hower produced by di- 
geftion, is not fufficient for renewing the veinous 
blood, and rendering it fit for the nutrition of 
the different parts of the body. It is neceffary 
that it fhould experience the contact of the air 
before it‘ enter into the arterial fyftem. This is 


effected by refpiration. The organs of refpira- 


~~ 


tion, in animals which have blood veffels, con- 
Gift in a ramification of thofe veffels, which in. 
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creafes their furface to fuch a degree, that almoft 
all parts of the fluid are feparated from the fur- 
‘rounding element by only a very thin pellicle, 
which cannot obftrucé its action. This ramifi- 
cation takes place on the furface of certain folds 
or lamellæ in aquatic animals, and on that of 
certain cells in aerial animals. In the firft cafe. 
the organ is denominated 4ranchia, in the fecohd © 
Jungs. In animals which have no veffels, the 
air reaches all parts of the body, and acts on the 
nutritive fluid at the fame moment in which 
that fluid combines with the parts of the body 
which itis deftined to nourifh. This is the cafe 
with infects that have frachee. It will beeafily 
conceived that there muft be mufcular organs 
appropriated to each of thofe fpecies of refpira- 
tion deftined to attract or impel the ambient fluid 
towards the place where it has to ad upon the 
- blood. This office is performed by the ribs, the | 
diaphragm, the mufcles of the abdomen, the 
flaps of the gills, and feveral other parts, accord- 
ing to the nature of the animal. 
. The air cannot be employed in the fonthaqiel 
) of the voice, except in the animals that refpire 
by. cellular lungs, becaufe it is in them only that 
it enters by a fingle and lengthened tube. | At 
one or two parts of this tube there are mem- 
branes fufceptible of tenfion, which vibrate 
when the air acts upon them, and thereby pro- 
duce the various founds-which we call the voice. 
The animals which have no voice, properly fo 
| 3 | called, 
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called, are not, however, deprived of the power 
of producing certain founds, but they are € pro- 
duced in them by other means. | 

The blood, on its paflage into the organ. of 
refpiration, experiences a kind of tions 
which removes a part of its carbon, carryingitof 
under the form of carbonic acid, and which 
thereby augments the proportion of its ôther 
elements. The effect of this procefs on the 
refpired air, Is to deprive it of its oxygen, which 
is the only aeriform fluid that can be ferviceable 
to refpiration. Its effect on the blood is lefs 
known: we know that it heightens the colour. 
of the blood in red-blooded animals, and gives 
it the power of exciting the heart to contrac- 
tion, . There is even reafon to believe that it: 
is this action of the air on the blood which 
gives, indirectly, to the flefhy fibres their: con- 
tractile power. Jt is ftill neceffary that the 
blood fhould lofe feveral other principles: fome 
are carried off by the kidneys, which fecrete the. 
urine, and which are found in all animals that 
have red blood. The matter which tranfpires 
through the pores of the fkin, and the fubftances 
which pafs through the inteftinal canal, a great 
part of which are carried away with the excre- 
ments, relieve the blood of other principles. 
Thefe three kinds of excretions, to a certain de. 
gree, fupply the place of each other, and appear, 
Dore to tend towards one common object. 

kFhoie are all the aa. which conftitute the 

| animal, 
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animal, confidered individually, and which are 
fufficient for its feparate exiftence, while the 
object is not the multiplication of the fpecies : 
Such, I fay, are the whole of the organs in the 
_ higher orders of animals. We fhall fee that, in 


“proportion as we defcend in the fcale of being, 


they fucceffively difappear, and that at laft we 
fhall find, in the loweft claffes, only what is 
neceflarily connected with the idea of an animal 
that isa fack, fenfible, moveable, and capable of 
digefting. 

Upon a clofe obfervation of the action of all 
thefe organs, it will appear, that all the opera- 


‘tions which take place in the animal body, de- 


pend on the combination and decompoftion of 
the fluids contained within it. To the animal 
procefs, by which one fluid is feparated from 
another, or is formed from a part of the elements 
of one, mixed with a part of thofe of another, we 
give the name of /ecrefion: this term, however, 
is ufually confined to the changes which take 
place in different kinds of glands, that'is to fay, 
in bodies more or lefs cie, in which the blood: 
veffels being infinitely fubdivided, permit the 
liquid w hich the gland feparates from the blood, 
to tranfude from their extremities. But the 
animal ceconomy exhibits a number of other 
transformations, or feparations of humours, 
which equally merit this name. It cannot be 
fuppofed that the nerves act on the mufeular 
fibres pete ca a chemical eres on - 
34 AA | the 
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the fluid that may. be contained in the one, by 
the acceffion of that which the others may ~ 
tranfmit, nor that external objects act upon the 
nerves otherwife than by producing a change of 
the fame kind. The fluid contained in the ner- 
vous fyftem muft have been feparated from the 
blood in the brain, and, in general, in all the 
medullary organ. The blood itfelf does not 
attain its ftate of perfection until a multitude of 
fubftances have been detached from it by the 

lungs, the kidneys, the liver, &c. and until after 

it has received a number of others which have 

been feparated from the alimentary mafs by the 

lacteal veffels: on the other hand, this mafs is 
not capable of yielding chyle until it has in its 

turn received different liquors which have been 

fecreted from blood by feveral organs; and the 

blood only nourifhes. the parts to which it is 

diftributed, by the particles that are detached 

from its mafs, while other particles are feparated 

from thefe parts to return into the mafs of the 

blood through the medium of the lymphatic 

veflels. 

In a word, all the animal Pinions. appear to 
reduce themfelves to the transformation of 
fluids. In the manner in which thefe ttansform- 
ations are produced, the real fecret: of the ad- 
mirable ceconomy of animals confifts, as health 
. depends upon their perfection and regularity. 

If we do not perceive this procefs in a manner 
fufficiently clear when the embryos of new 

Don. D individuals 
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individuals begin to develope themfelves with- 
‘in or without the bodies of their mothers, we 
can at leaft difcover it in the preparation of the 
male liquor, which, by its prefence, excites or 
occafions that development in all the fpecies in 
. which copulation is neceflary. .This develop- 
ment takes place in the fame manner as the or- 
dinary growth. It, therefore, comes under the 
general rule. | 

The organs of generation, which alone re- 

main to be noticed, are thofe which prepare the 
prolific liquor, and convey it to the ova, and 
thofe which are deftined to contain and protect 
the embryo during its development. The . 
firft conftitute the male, the fecond the female 
CS MERE ih es 
The tefticles are the glands which fecrete the 
feminal fluid; feveral other glands prepare 
Jiquors*which mingle with it. The penis con- 
tains the feminal canal;-it fwells by the accu- 
mulation of blood when the nerves are excited 
by defire: by that means, it is rendered capable 
of penetrating the vagina, which leads to the 
“matrix, or to the ovidudzus, and of conyeying 
thither the fluid deftined to vivify the ova.’ The 
oviduct or tube receives the ovum at the mo- 
ment in which it is detached from the ovarium; 
and conduéts it without the animal if it be of 
the oviparous kind, or into the matrix if it be 
viviparous. ‘The little embryo developes itfelf, 
and draws its nourifhment, either from the 

| body - 
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body of its mother, by the abforption of a large 
tiflue of veflels connected with thofe of its, 
own.body, or from an organized mafs attached 
to it in the fame manner, and which forms the 
-yolk of the egg, or the vitellus, When the em- 
bryo attains a certain ftate, the matrix ex- 
pels it; or it breaks the fhell of the egg in 
«which it is contained, and efcapes from its 


prifon. 
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| Vi iew of the Principal Differences à which Animals 
| evhibit in their feveral Organs. 


Le appéars ant the preceding Article, that 
what is common to each kind of organs, confi- 
dered in all animals, refolves itfelf into a very 
‘fmall compafs, and that frequently they only 
refemble one another in the effects they produce. 
This is particularly obvious with refpec to re- 
_fpiration, which is performed in the different 
claffes of animals by organs fo various, that 
their ftructure prefents no common point of 
çomparifon. Thofe differences in the organs 
of the fame kind are precifely the object of 
Comparative Anatomy ; ; and the fhort expofition 
we are about to make, of the principal of 
_. thefe differences, may be regarded as the ee 
! D'2 plan 
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plan of this Courfe of Lectures. We fhall, theres | 


fore, return to each of the functions of which 
we have treated, and exainine the different de- 
grees of energy it poffefles, and the particular 
means by which it is carried on in different 
animals. | FEY 

The organs of motion prefent us at firft fight 
with two important diftinctions with refpect to 
their fituation. Sometimes the bones form an 
internal fkeleton, articulated and covered by the 
muicles; fometimes there are no internal bones, … 
but merely fcales or fhells which cover the fkin, : 
within which are the mufcles: in other cafes 
there is no hard part that can ferve as a lever 
or point of fupport for the motions of the ani- 
mal’s body. 

Animals of the firft kind have the whole 
body fupported by à ftrong. pillar, formed of 
feveral bony pieces placed one above the other, 
and called the fpine.of the back, or the verte- 
bral column. They are therefore denominated: 
Vertebral Animals, “Vhefe are the Mammalia, 
_ Birds, Reptiles, and Fifhes. : ! 

The animals without vertebræ are either en- 
tirely foft, or have their bodies and members. 
enveloped in fcales articulated on one another, 
or, finally, areenclofed in fhells. Thefe are the 
Soft Worms, Infeéts, and the Teftacea. i 

It is by the greater or lefs perfection of cer-' 
tain parts that the animals of thefe different 
claffes become picepHilite: of various kinds of 


motion. 
The 
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The organs of fenfation prefent confiderable 
varieties—fome have a relation to the internal : 
part of the nervous fyftem, others to the external 

fenfes. The firft gave rife to three clafles:— 
that of animals which have no apparent nervous 
fyftem, and in which we difcover neither veffels 
- nor nerves; fuch are the Zoophytes or the Polyps: 
—that of animals in which there is only the 


brain above the alimentary canal, and which 


“have all the remainder cf the common bundle of 
nerves fituated underneath, and contained in 
the fame cavity with the other vi/cera; thefe 
are the Mellufca, the Cruflacea, Infe@s, and a 
part of the Articulated Worms :—laftly, that of 
animals.in which the common fafciculus of the 
nerves is fituated entirely in the back above the 
alimentary tube, and enclofed in a canal which 
paffes through the vertebral column; thefe are 
ali the Vertebral Animals. Their ganglia are 
placed on the fides of their medullary cord, or 


difperfed in the large cavities. Among the in- , 


vertebral animals there are fome that have 


ganglia only in the large cavities, as the mollufca,~ 


and others which have them all on the medul- 


lary cord itfelf, of which they appear to be — 
{wellings; théfe are the infects, and fome articu- 


lated worms. | 

_ The differences in the external fenfes peutic 
in their number, ys? in the degree of energy 
that belongs to each, - fie tae | 

D 3 | All 
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All vertebral animals poffefs the fame fenfes | 
as man. 

Sight is wanting in the zoophytes, in feveral _ 
kinds of articulated worms, in feveral larvæ of 
infects, and in the acephalous mollufca. Hear- 
ing does not exift, at leaft we have not yet dif- 
covered its organ in fome mollufca and infects. 
The other three fenfes, but particularly thofe of 
tafte and touch, appear never to be wanting. 

. But each of thefe fenfes may vary EN 
Wbly, i in the degree of its fufceptibility, and the 
complication of its ftructure. The perfection 
of the fenfe of touch, for example, depends upon 
the delicacy of the external teguments, and on 
the divifion of the extremities that more parti- 
cularly enjoy that fenfe ; their formation render- 
ing them capable of being applied more or lefs 
exactly to the bodies of which the animal would 
acquire a knowledge., Above all, it is in the 
number and flexibility of the fingers and toes, 
and the fmallnefs of the claws er Rana that the 
anatomift difcovers important characters. 

The eyes maybe more or lefs moveable, more 
or lefs covered, and more or lefs numerous. 
The ears may be funk within the Cranium, or 
expofed outwardly; or they may be provided 
with an external trumpet, which colleéts the rays 
of found. The membranes in which the fenfe 
of fmelling refides may be more or lefs exten- 
five: thofe which are the feat of tafte, may be 

3 | more 
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more or lefs delicate and humid; but it is only — 
by particularly confidering each of thofe fenfes 
that we can take a comprehenfive view of the 
differences that exift in the various pes of 
animals. 

The organs of digeftion exhibit two import 
‘ant Éf Enr in het general difpofitions. In 
certain animals, (in the greater part of zoo- 
phytes,) the inteftines form a fack with only ~ 
one aperture, which ferves at once for the en- 
trance of the aliments, and the iffue of the excre- 
ments: all other animals have two diftinct aper- 
tures, for thofe purpofes, at the two extremities 
of the fame canal; but the convolutions of this 
canal may be fuch as to remove thefe openings 
to a greater or lefs diftance from each other. 
Another difference which has much influence on 
the nature of the aliments appropriated to each 
fpecies, is, that in certain animals the mouth is 
armed with teeth, or hard parts proper for 
grinding folid fubftances, while in others they 
do not exift, In the latter cafe, the animal can 
only {wallow whole bodies if its mouth be large, | 
or merely fuck in fluids if its mouth be inthe 
form of atube. ‘The ftructure of thofe teeth 
has itfelf much influence on the fubftances the 
animal can fubmit to maftication. The re- 
mainder of the alimentary canal varies alfo 
confiderably in its ftructure, according to the 
different fub‘tances which the mouth conveys 
toit, On this likewife depend the length of the 

D 4 canal, 
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‘canal, and the member of ftomachs, ceca, &c. 
The details on this fubjet muft, however, be 
referred to particular articles. 

_ The chyle produced by the action of the digef- 
tive organs on the alimentary fubftances is tranf- 
mitted to the various parts of the body in two 
different’. ways. It either fimply \tranfudes 
through the parietes of the inteftinal canal, to 
bathe all the interior of thebody, or it is ab- 
forbed by particular veffels which convey it 
into the mafs of the blood. The firft is the 
mode in which this operation is performed in 
‘ zoopbytes, and, in my opinion, alfo in common 
infects, which appear to have no kind of veffels 
proper for circulation. “As to the other ani- 
mals, viz. the mollusca, and the vertebral ani- 
mals, that have abforbent veffels, they exhibit 
two new differences. The latter have red blood, 
and the lymph.and chyle white. Almoft all the 
others have thefe two fluids of the fame colour. 

Vertebral animals differ among themfelves, 
with regard to the colour of the chyle, which is 
white and opaque in the mammalia, and tranfpa- 
rent like the other lymph in birds, reptiles, and . 
fifhes. The three laft claffes, therefore, have no 
conglobate glands in their chyliferous veffels, - 
while they are very numerous in the firft. 

The circulation of the blood is accompanied 
with very important differences in its organs. . 
In the firft place, thereare animals which ive no 
circulation whatever, viz. infects and zoophytes : 

‘others 
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others have a double, and others a fingle circula- 
tion. We call that a double circulation in which 
mo part of the veinous blood can enter the arterial 
trunk, until it has paffed through the organ of 
refpiration, which is generally formed of the 
ramifications of two veflels; the one arterial, the 
other veinous ; each nearly as large but not fo 
long, as the two principal veffels of the body. 
Such is the circulation of man, of all mammalia, 
of birds, fijbes, and a number of mollusca. 

In the fingle circulation a great part of the 
‘veinous, blood re-enters the arteries without 
paffing through the lung; becaufe only one 
branch of the arterial trunk is expanded upon that 
organ; fuch isthe circulation of the Amphibia. 

- There are befides other differences in the 
hearts, or mufcular organs, deftined to give im- 
pulfe to the blood. In the fingle circulation 
theré is only one heart; but, when the circula- 
tion is double, there is fometimes an organ at 
the bafe of the aorta, and alfo at that of the pul- 
monary artery. At other times it.is at one of 
the two only. | | 

In the one cafe, the two hearts, or rather the 
two ventricles, may be united, as in man, mam- 
malia, and birds; or they may be feparate, as in 
the cuttle fifh. | bi 

Where there is only one ventricle, it may be 
placed at the bafe of the artery of the body, as 
in fnails, and other mollufca; or at the bafe of 
the pulmonary artery, as in fithes. hts 

| nr ‘ «The 


42 Lecr. I. Anrmazt CEconomy. 


‘The organs of refpiration are likewife dir, 
tinguifhed by a number of remarkable differ- 
ences — When the element that acts on. the 
blood is the atmofpheric air, it penetrates even 
into the interior of the refpiratory organ; but 
when that element is water, it fimply glides 
over a furface more or lefs multiplied. 

The lamella which compofe the organ, in the . 
latter cafe, are called dranchi@. They are found 
in fifhes, and in a number of mollufca: inftead 

of lamellæ, we fometimes find fringes or tufts. 

The air either enters the body by a. fingle & 
aperture, or by feveral. Inthe firft cafe, which . 
is that of all animals that have what is properly 
called lungs, the canal which receives the air 
divides into a number of branches, terminating 
in as many {mall cells, that are ufually united 
into two mafles, which the animal has the power 
of comprefling or dilating at pleafure. 

When there are feveral apertures, which. is 
the cafe only-with infects, the veffels that receive 
the air are ramified ad infinitum, and convey it — 
to ali parts of the body without exception. | 
This we call refpiration by trachea. 

Laftly, the zoophytes, if we except the echi- 
nodermata, have no apparent organ of etna 
tion. 

The organs of the voice prefent oli two dif. 
ferences, which may be regarded as general. 
‘They depend on the. pofition of the glottis in 
which the found is formed. In birds, it is at 

| the 
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the lower part of the frachea or tube, which 
conducts the air, where it divides into its two 
branches to pafs into the lungs. In quadtupeds 
and reptiles it is fituated in the beginning of 
the trachea, at the root of the tongue. 

Only thefe three claffes have a glottis; but 
the other animals produce founds by different 
means. Sometimes they employ the friction of 
certain elaftic parts ; fometimes they ,beat the 
air with other parts, or produce a rapid motion 
in certain portions of air, which they fomewhere 
retain in their bodies. 

Generation gives rife to varieties of two 
kinds. The one relates to the actions which 
occafion it, the other to the refult. 

In a {mall number of animals, belonging al. 
moft entirely to the clafs of zoophyta, generation 
is performed without copulation, and the young 
animal grows on the body of the parent, like a 
fhoot on a tree: others only produce in confe- 
quence of copulation, and are therefore pro: 
vided with two fexes ; but thefe two fexes may 
be feparate in different individuals, or united 
in the fame. It is only in the mollufca and 
zoophyta that this laft cafe occurs: all ani: 
mals with vertebra, and infects, have the fexes 
feparate. jaa 

Hermaphrodite pote fuch as the bivalve 
fhell fifh, generate fingly ; in others, a recipro- 
cal copulation take place, each of the two 
individuals performing the functions of male 

and 
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and female: this is the cafe with the fnails, and 
other mollufca that crawl on the belly. 

The produce of generation is either a bud 
which developes itfelf into an animal, remain- 
ing fome time on the body from which it pro- 
ceeds, and of which it forms as it were a branch; 
or it is a fœtus, which unfolds itfelf in the ute- 
rus of its mother, to which it is connected by a 
plexus of veffels, and from which it comes forth 
alive; or, finally, it is a fœtus inclofed in a 
fhell, with a fubftance adhering to it by veffels 
which it muft abforb befage it is difcharged. vals 
Thefe are the gemmiparous, vivipar ous, and ovipa- 
rous modes of generation, 

The firft occurs, in fome zoophytes, and in 
fome articulated worms ; the fecond in man and 
other mammalia only; the third is common to 
all other animals; and when their young come 
forth alive from the body of the mother, as is 
the cafe with the viper, it is becaufe the eggs 
are hatched in the oviduct. 

Laftly, if we confider the ftates through 
which the young animal is obliged to pafs be- 
fore it becomes, in its turn, capable of perpetu- 
ating its fpecies, we again difcover two princi- 
pal differences.—Some have at their birth the 
form which they will always preferve, with the 
exception of a few inconfiderable parts which 
have yet to difclofe themfelves, and to change | 
their proportions: the others, on the contrary, 
have a form altogether different from their per- 

; A Se fect 
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fect ftate, and not only have to produce and un- 
fold new parts, but muft lofe their old ones: 
thefe are the animals which undergo a metamor- | 
phofi fs. Hitherto this change has only been 
obferved to take place among infects, and among . 
the reptiles without fcales, that is to fay, Srags 
and falamanders. 

Such are the chief varieties which the organs 
belonging to the feveral functions of animals 
cape | ALES 

We have, however, yet to notice one very im- 
portant variety which extends to feveral of 
thefe functions ; it relates to the organs of fe- 
cretion. In the four claffes of vertebral ani- 
mals, and in fome mollufca, thefe organs are 
glands, or at leaft expanfions of*blood veffels ; 
the name of gland being particularly applied to 
them when they form maffes of fome thicknefs. 

It is not fo in infe@s, which, inftead of fecre- 
tory organs, have only tubes more or lefs long, 
which attract into the fpongy texture of their 
parietes, that portion they have to feparate from _ 
the mafs of the nutritive fluid. 

Weare as yet little acquainted with the organs 
of fecretion in zoophytes, if indeed they can 
be faid to have any particular ae for that 
purpofe. 
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ARTICLE Eve 


View of the Relations which exift amongft the 
Variations of the feveral Organs. 


Tue preceding Article has pointed out the 
‘principal differences of which the organs, be- 
| longing to each animal function, are fufceptible 
in their ftructure and operation. The number 
of thefe. differences would have been much 
greater had we entered into details, and de- 
fcended to the lefs important circumftances.— 
It is obvious, however, from the manner in 
which we have defcribed them, that, by fuppof- 
ing each of the differences of one organ united 
fucceflively with thofe of every other, there 
would be produced a very confiderable number 
of combinations, which would correfpond with 
as many clafles of animals. But thefe combina- 
tions which appear poffible, when we confider 
them abftractedly, do not all exift in nature; be- 
caufe, in a ftate of life, the organs do not fimply 
join their effects, but act on each other, and con- 
cur altogether to one common object. Hence 
the modifications of any one of them exercife 
an influence on thofe of every other. Such of : 
thefe modifications as cannot exift together, re- 
ciprocally exclude one another, while others are, 
as it were, called into the fyftem ; and this takes © 
place, not only in the organs which have an im- 
mediate 


\ 


° 


Art. IV. Wine: OF THE ORGANS: 44 


mediate connexion, but in thofe which at the firft 

view appear the moft feparate and independent. 
In fat there is not one function which does 
not ftand in need of the concurrence of almoft 
all the others, and which is not more or lefs 
affected by their degree of energy. 

Refpiration, for example, cannot take place 
without the aid of the motion of the blood, fince 
it confifts in bringing that fluid in contact with 
the furrounding element; but as it is circulation 
that gives motion to the blood, it therefore is a 
neceffary mean in producing refpiration. — 

- Circulation itfelf has its caufe in the mufcular 
action of the heart and arteries: it is produced, 
therefore, by the aid of irritability. That faculty, 
in its turn, derives its origin from the nervous 
fluid, and, confequently, from the function of 
fenfibility which returns, by a kind of circle to : 
the circulation of the blood, which is the caufe 
of all the fecretions, and of that of the nervous 
fluid as well as others, 

Of what value would fenfibility ae were it not 
aided by the mufcular force, even in the moft 
trifling circumftances? What would bethe utility 
of the fenfe of feeling, were we not able to turn 
our hands towards palpable objects? And what 
. would be the advantage of feeing, ifwe could not 

turn the head or eyes in every direction ? 
It i is on this mutual dependance of the func- 
tions, and the aid they reciprocally yield to one 


another, that the laws which determine the re- 
ft . lations 
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lations of their or sans are founded—laws which 
have their origin in a neceflity equal to that of 
metaphyiical or mathematical laws: for it is 
évidentthat a fuitable harmony between organs 
which act on one another, is a neceffary condi- 
tion of the exiftence of the being to which they 
belong; and that if any one af the functions — 
were modified in a manner ‘incompatible with 
the regulations of the others, that being could 
not exift. : | | AA 
We are about to take a view ns the moft _ 
remarkable of thefe relations, by entering into 
x a comparifon of the different functions of 
animals. To begin with one of the moft 
obvious: we obferve that the mode of refpira- 
tion conftantly depends on the manner in which 
the motion of the nutritive fluid ‘is performed. 
In animals that have a heart and vefiels, this fluid 
is continually collected in a central refervoir, 
whence it is forcibly impelled towards all the 
parts of the body. It always comes from the 
heart, and always returns thither before it revifits 
‘the other parts.. It can, therefore, be expofed 
to the action of the air at its fource ; and, in fact, 
before it returns through the aorta and its rami- 
fications to the parts which it has to nourifh, it 
paffes through lungs ot branchiæ, to be there 
fubjected- to that aGtion. But this is not the 
. cafe with the animals, which, like infects, have 
neither heart nor blood veffels: their nutritive 
fluid has no regular motion, and departs from ne 
| common 
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common fource. Iti is not pofhble, that i it thould 
be prepared in a feparate organ, before i it is dif- 
tributed to the reft of the body, fince, arifin 
like a dew from the pores of the inteftinal, canal, 
it conftantly bathes all the parts; and fince thefe 
parts. always receive from it the particles which 
are depofited between thofe of which they are 
already conftituted. The action ‘of the air, 
therefore, can only be exercifed at, the time and 
place of this depoñition. This operation takes 
place very perfectly. by the difpofition of the 
. tracheæ; there being no folid point in the body 
of infects. where the fine ramifications of thefe 
aerial veffels are not attached, and on which 
the air does not immediately exercife its chemical 
effect. As we clearly fee the caufes of this 
relation between the organs of thefe two func: 
tions, we are authorized to. prefume that other 
relations equally conftant, which exift between 
them, have. alfo their foundation. i in caufes of the 
fame kind, though, they are, not fo evident 
ROUE... 

Thus, among the ponies che ‘have ee 
veflels, and enjoy a double circulation, thofe 
which refpire the air by receiving it immediately 
into, the cellular lungs, have. always .the, two 
trunks of their arteries: approximated, and fur- 
nifhed with mufcular ventricles, but joined 
together i in one mafs; while: thofe which refpire 
only through, the medium of the water that 
Me between the folds of their branchiæ, have 
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always two feparate trunks, whether they be 
both provided with yentricles as the Sepia, or 
: have a ventricle for one only, like fifhes and 
mollufca. | 
: We can more readily perceive the reafon of 
the relations which connect the mode and extent 
of refpiration, with the different kinds of general 
motion of which each animal is fufceptible, and 
which render the air more neceflary to them in 
proportion. as their manner of moving enables 
them to procure it with facility ; ; * Of, what 
amounts to the fame thing, thofe which canthe 
_ moft eafily obtain pure air, are precifely thofe 
to whom refpiration is moft indifpenfably ne- 
Cet Yen 
Modern experiments have heb ntttesced: that 
one of the principal ufes of refpiration is to 
reanimate the mufcular force, by reftoring to the 
fibre its exhaufted irritability. We, indeed, 
obferve, that the animals which refpire im 
mediately; and have a double circulation, and 
in which none of the veinous blood can return 
to the various parts until after refpiration, that 
is to fay, birds and mammalia, not only always 
live in air, and move init with greater force than 
the other red-blooded animals, but each of thofe 
.claffes enjoys the faculty of motion precifely in 
a degree correfponding toits quantity of refpira- 
tion. Birds which are, as it were, alway: in the 
air, are, if I may be allowed the expreffion, 
pes impr einem: oF that element both in. 
|  ternally 
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sh and: externally. ‘The cellular. part of. 
their Jungs is not only very confiderable, but 
thefe organs «have facks and appendices which 
are. prolonged throughout the body: Birds — 
thereforé confume, within a given time, a much 
greater! quantity. of air, in proportion tostheir 
bulkj:than quadrupeds. . Doubtlefs this is the 
circumftance which ‘gives to their fibres an in. 
ftantaneous force fo very prodigious, and which 
renders;:their flefh capable of. becoming the 
moving power in machines which require ac 
tions fo violent as to fuftain them in the air by 
the fimple vibration of wings. | 

: With refpect to the force of their motion, and 
quantity of refpiration, the mammiferous ani- 
mals feem to hold a middle place between birds 
“and reptiles, which form the oppofite extremes. 
With the latter, refpiration appears to be only an 
acceflary circumftance; they may difpenfe with 
it almoft as Tong as they pleafe. Their pul- 
monary veflels are merely branches of the great 
trunks.’ Onthe one part their organs of motion — 
reduce them to remain on the earth, in obfcure 
and clofe places, in the midft of foul air: and | 
their inftinct frequently directs them to fhut 
themfelves‘up in cavities in which the air can- 
not be renewed,-or even to bury themfelves un- 
der water during a great portion of the year: on 
the other part, their motion is in general very 
flow; and they pafsa-great part of their life in 
a pee of complete repofe. : | | | 
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1 As it is one of the conditions of the exiftencé 
of every animal, that its wants fhould be pro: 
portioned to the ability it poffeffes of fatisfying 
them, irritability remains longeft unexhaufted in 
thofe cafes in which refpiration is leaft prompt 
and Jefficacious in repairing it. This fuggefts . 
the caufe why reptiles. are fo remarkable for 
irritability ; and why their flefh palpitates folong 
after they are dead, while thofe animals that have 
warm blood lofe that: oe as their blood 
becomes’cold. i | 

“This relation of the extent of! os motive 
power to the action of the ambient element, is 
confirmed by theexample of fifhes, which having 
cold ‘blood like reptiles, have alfo, like them, 
little mufcular force, and an irritability capable 
of a long duration. The velocity with which 
Some of them fwim, muft not deceive-us in this 
refpect; becaufe, being then placed in an ele- 
ment as heavy as themfelves, no force is PORN 
for their fupport. 

If, however, their. on) Lath the faints 
refult as that of reptiles, that refult is obtained 
by other means. Their circulation, indeed, is 
double, like that of warm-blooded animals: but 
as it is air mixed with water which acts on their 
_sblood, it is neceffary that the little activity of 
the element fhould be counterbalanced by the 
prompt return of the blood into the pulmonary 
‘organ. Here we find a new relation between 
the modifications of. the. refpiratory organs and 
| thofe. 
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thofe of circulation. Animals of every clafs 
which refpire by branchiæ, and: through the 
_ medium of water, have always a double circula- 
tion; while, of thofe that refpire the air directly, 


feveral have a fingle circulation, that is, thofe 


which do not require an exceflive irritability: 
but it appears that an inferior degree would have 
been infufficient to preferve the mufcular force; 
‘and that the union of thefe two modes, which 
both weaken the effect of refpiration, would have 
prevented the renewal of the energy of the 
fibres. 

- The nervous fyftem has likéwife its relations 
to refpiration with refpect to the varieties ob= 
ferved in both thofe functions. The external 
fenfes have much lefs energy, and the brain is 
confiderably fmaller in the animals that have 
cold blood, in which that organ occupies only a 
{mall part of the cranium, than in thofe of warm 
blood, in which the brain fills the whole cavity, 


Doubtlefs, the little irritability of the fibre in. 


thofe animals, requires but a {mall degree of 
activity in the organs that put it in motion: 
lively fenfations and ftrong paffions would have 


x 


too much exhaufted their mufcular force. Inthis | 


manner the organs of fenfation are immediately 
connected with thofe of refpiration. 

But to what fecret caufe is it owing, that in 
all the animals which refpire by diftinct organs, 
the medullary maffes form a fmall number, and 


we co}lected : in the cranium, or, at leaft, detached 
E be from -. 
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from the fpinal marrow, while in thofe that 
refpire by tracheæ, nearly equal ganglions are 
diftributed throughout the whole extent of their 
nervous cord? How does it happen, too, that 
there is no nervous fyftem apparent in animals 
which have no organs particularly defigned for 
refpiration ? Thefe two relations muft be in- 
cluded “à FAN whofe caufes are DANONE 
to us. 
. Digeftion, alfo, Hist its Lorie with yates 
ration; the latter being one of the functions 
which confume and expel, with the grcateft 
rapidity, the fubftances of which the body is 
ù compofed, the digeftive power is generally the 
greater in proportion as refpiration is more com 
plete, in order that the quantity which is acquired 

may be equal to that which efcapes. nie 
In confequence of the connection that fubfifts 
between the organs of refpiration‘and the modi- 
fications of feveral other functions, fome of the 
latter have relations to one another which at firft 
fight did not appear neceflary. This is the 
reafon why birds have in general an exceedingly 
ftrong ftomach, and a very ‘quick digeftion. 
This alfa is the reafon why their repañts are 
fo frequently repeated; while reptiles, which 
among the red-blooded animals feem to be con- 
trafted to them in every refpect, aftonifh us _ 
by the little aliment they take, and the length 
of time they abftain from food. Thefe differ- 
ences in the digeftive powers donot depend upon 
the 


~ 
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” the nature ae ae organs of motion whith cha- 


racterife thefe two latins, but upon that of the 
organs of refpiration, the modifications of which 
have an immediate relation with thofe of motion. 

It is eafy to perceive that thefe two very dif. 
pata degrees of digeftive powers depend on two 


difpofitions equally different in the alimentary 


organs, and that each of thefe difpofitions muft 
be co-exiftent with a correfponding one in the 
refpiratory organs. The latter alfo being always 
connected with a difpofition equally determined 
in the organs of motion, in thofe of fenfation, 
and in thofe of circulation, each of thofe five 


fyftems of organs may be faid to regulate. and . 


govern the others., | 
The fyftem of digeftive organs. has. alfo i im- 
mediate relations vee thofe of motion and fen- 


fation. The difpofition of the alimentary canal 


determines, in a manner perfectly abfolute, the 


kind of food by which the animal is nourifhed ; 


but if the animal did not poffefs, in its fentes 
and organs of motion, the means of diftinguifh- 
ing the kinds of aliment fuited toits nature, it 
is obvious it could not exift. | 

An animal, therefore, which can only digen 
flefh, muft, to preferve its fpecies, have the 


paca of difcovering its prey, of purfuing it, of 


feizing it, of overcoming it, and tearing it in 


pieces. It is neceflary, then, that this animal 
-fhould have a penetrating eye, a quick {mell, a 


fuir motion, addrefs, and ftrength in the claws 
Æ 4 and 
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and in the jaws. Agreeably to this neceffity, 2 


fharp tooth, ‘fitted for cutting flefh, is never co- 
éxiftent in the fame fpecies, witha foot covered 


with horn, which can only fupport the animal, 


but with which it cannot grafp any thing; hence 
the law by which all hoofed animals are herbi- 


vorous ; and alfo thofe ftill more detailed laws 


which are but corollaries of the firft, that hoofs 
indicate dentes molares, with flat crowns, a very 
long alimentary canal, a capacious or multiplied 
ftomach, and feveral other relations of the ss 
kind. 


Thofe laws which determine the relations of 


. the organs belonging to the different functions, 


likewife exercife their powers on the different 
parts of the fame fyftem, and connect its varia- 
tions with equal force. .The application of 
thefe laws’ is particularly evident in the ali- 
mentary fyftem, the parts of which are more 
humerous and diftiné’. The form of the teeth, 

the length, the convolutions, and the dilatations 
of the alimentary canal, and the number and 
abundance of thediffolving liquors pourédintoit, 
have always an admirable relation to each other, 
and to the nature, the hardnefs, and the folubility 
of the fubftances the animal eats. This connec= 
tion is fo evident, that the fkilful anatomift, 

upon knowing one of thofe parts, may ealily 
con) ecture moft of the others, and ay, agreeably 


‘to the preceding laws, even guess the CxtCHE: of 
the other funétions. 


The 
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- The fame harmony exifts betweenail parts ofthe 
fyftem of the organs of motion; as each of thofe 
organs acts upon the reft, and experiences their 
action in‘its turn, particularly when the animal is 
completely i ih motion, all their forms have rela 
tion to one another. Not a boneis varied in its 
furfaces, in its ‘curvatures, or in its eminences, 
without fubjecting: the other bones to propor- 
tionate variations: we may, theréfôre,'on the view 
of one of them, form, witha certain degree of 
accuracy, an idea of the wholé’fkeleton. 

Thefe laws of co- exiftence, which we have 
thus far pointed out, may be faid to be reduced - 
by reafoning from the knowledge we have of" 
the reciprocal ufes and functions of each organ. 
Obfervation ‘having confirmed thefe laws, we 
are authorifed to follow an oppofite courfe 
under other circumftances; when, therefore, we | 
obferve conftant relations of form, between cer... 
‘tain organs, we may conclude that they exercife 
fome MAS eu ‘on one another, and we may 
éven make prétty accurate conjectures as to the 
ufes of both. Thus the confiderable magnitude 
of the liver in thofe animals which refpire leaft, 
and its total abfence in infects, which poffefs 
the moft complete kind of refpiration, fince 
their whole body forms as it were their lungs, 
have induced us to conclude that the liver, ina 
certain degree, fupplies the place of the lungs, 
and, like them, ferves to remove from the blood 
ad two combuftible principles. | 


In 
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. In this manner we account for the. whitenefs 
and opacity of the chyle in fome animals, while 
in others it is as tranfparent as lymph, when we 
know that the firft are all thofe which have mam- 
mæ, and fuckle their young. It is only by.a 
profound ftudy of thofe relations, and by the 
difcovery of thofe which have hitherto efcaped 
our obfervation, that we can hope to extend 
phyfiology. . Comparative anatomy may, there- 
fore, be regarded as one of the richeft fources of 
obfervation for perfecting that i Important branch 

of knowledge. ' 
Nature never overfteps the bounds which the 

à neceflary conditions of exiftence prefcribe toher; 
but whenever fhe is unconfined by thefe condi- 
tions, fhe difplays all her fertility and variety. 
Never departing from the fmall number of 
combinations that are poffible, .between the ef- 
‘ fential modifications of important organs, fhe 
feems to fport with infinite caprice in all 
the acceflary parts. In thefe there appears no 
neceffity for a particular form or difpofition, 
It even frequently happens, that particular 
forms and difpofitions are created without any 
apparent view to utility. It feems fufficient 
that they fhould be poffible, that is to fay, that 
they do not deftroy the harmony of the whole. | 
In proportion, therefore, as we turn our atten- 
tion from the principal organs to thofe which 
are lefs important, we difcover increafing vari- 
ations 5 and when we arrive at the furface of 
bodies 
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bodies ‘where the nature of things requires that 
the parts leaft effential, and the injury of which 
is leaft dangerous, fhould beplaced,‘the number 
_ of varieties becomes fo confiderable, that all the 
labours of naturalifts have not yet been able to 
give us an account of them. 

Among thefe numerous ‘combinations: (riers 
are neceflarily many which have common parts, 
and there is always a certain number which ex- 
hibits very few differences ; by the comparifon 
therefore ‘of ‘thofe which refemble each other, 
we may eftablifh a kind of feries, which will 
appear to defcend gradually from a primitive 
type. Thefe confiderations are the foundations : 
of the ideas from which certain naturalifts have 
formed A Scale of Being, the object of which is to 
exhibit the whole in one feries, commencing 
with the moft perfect, and terminating with the 
moft fimple kind of organization—with that 
which poffeffefs the leaft numerous ahd moft 
common properties; fo that the mind paffesfrom 
one link of the chain to the other, almoft with- 
out perceiving any interval, and, as it were, 7 
infenfible fhades. 7 | 

Indeed, when we confine ourfelves within cere 
tain limits, and particularly when we confider 
each organ feparately, and follow it through all 
the fpecies of one clafs, we obferve that its pro- 
greffion in the fcale is preferved with a fingular 
regularity ; we €ven perceive the organ par- 
tially, or fome veftige of it in fpecies, in which 
Le | de: à 
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it is no longer of any ufe fo that Nature feems 
to have left it there only to fhew how ftrictly 
fhe adheres to the law of doing nothing by fud- 
den tranfitions: but, on the one hand, the or- 


gans do not all follow thé fame order of grada- 


tion ; one is found in its higheft degree of per- 
fection in one fpecies, while another is moft 
perfect in a fpecies altogether different. If, 


therefore, we were to clafs the different fpecies 


according to each organ confidered feparately, — 
it would be neceffary to form as many feries as 
we fhould adopt regulating organs ; and to make 
a general fcale of perfection, it would be necef. 


fary to calculate the effect refulting from each 


combination. : This, however, is far from being 
practicable.” 

On the other hand, the gentle and infentible 
fhades of gradation prevail fo long as'we con- 
fine ourfelves to the fame combination of the 
principal organs, and fo long as the great cen- 
tral fprings remain the fame. All the animals 
in which this takes place, feem to be formed 
upon one common plan, which ferves as the 
bafis of all the little external modifications : 
but the moment we turn our attention to thofe 
animals in which other principal combinations 
take place, there is no longér any refemblance, 
and an interval or marked ttandition à is ETES 
to every one. 

Whatever arrangement may ke given to verte. 


bral lumina and thofe which have no vertebre, 
we 
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we never fhall fucceed in placing at the bottom 
of one of thofe great claffes, and at the head of 
Take other, two animals which fufficiently refembie 
each other to ferve as a link between them. 


‘ 
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Ir is the object of Comparative Anatomy. to— 
point out the differences which each organ 
prefents when confidered in every animal ; but 
this expofition would prove very tedious ‘and 
intricate, were we obliged at every. ftep to 
enumerate all the animals in which particular 
organs have a uniform ftructure. It is cer- 
tainly much more convenient to indicate them 
all at once; under the name of a clafs or genus, 
which may comprehend the whole: ‘but to en- 
able us to form this arrangement, it is neceflary 
that all the animals which compofe a genus or 
clafs, fhould poffefs fome refemblance not only 
in one, but in all their organs; otherwife we 
fhould be obliged to adopt new claffes and new 
genera, and a particular nomenclature every 
time we treated of a particular organ, by which 
a greater degree of confufion would be produced 
| 6 than 


J 
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chit that wé are defirous of avoiding.’ “But this 
confufion would certainly prevail, were we to. 
take the characters of the fubdivifions of the 
different gradations from organs, and modifica= 
tions of organs, chofen arbitrarily and at hazard. 
Though the organ felected_fhould be found 
among the feats important, and among thofe 
which have the ee infiuence on. théRrholes it 
ace one another in all the FE in which 
the likenefs of this one might be preferved. 

Nothing, therefore, could: be affirmed refpecting. 
the other organs belonging. to the whole of a 
-clafs or genus of atiiriietss bic we fhould have 
attempted to diftinguifh by characters taken 
from this unimportant organ. 

Suppofe, for example, that we had made three 
divifions of animals, the aerial, terreftrial, and 
aquatic, as they were anciently claffed; there 
would be included, in the firft clafs, befides 
what are commonly called birds, fome mam- 
miferous animals, (as bats;) fome reptiles, (as 
_ the dragon ;} fome fifhes, (the different kinds 
of flying fifh ;) and a multitude of infects. Simi- 
lar difficulties would occur in a greater or lefs 
degree in the other two claffes. If, therefore, 
Sud Hatoxdindefeelber aber Rita organs, the 
liver for inftance, it would not be poffible to 
finda fingle quality which we could attribute to 
it, throughout the whole of one clafs, nor one 
which could be faid to belong to it peculiarly 

in 
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 ‘Gn/any one of the three claffes, to the CARE 
of the other two. 
. This example. is well dcslétal to be how 
| ea it is that the characters of our divifions 
- fhould be well chofen; for, though in the form: 
ation of methods and fyftems of natural: hif- 
tory, errors fo flagrant as the above are not now 
committed, feveral naturalifts, even in modern 
times, have adopted divifions which, in tite ae 
tail, lead to fimilar refults. 
The object of every good method is to idee 
a fcience to its fimpleft terms, by reducing the | 
propofitions it comprehends to the greateft de- 
gree of generality of which they are fufceptible. 
_A good method in comparative anatomy muft, 
therefore, be fuch as will enable us to affign to 
each clafs, and to each of its fubdivifions, fome 
qualities common to the greater part of the 
organs. This object is to be attained by two 
different means, which may ferve to prove or 
verify one another. : The firft, and that to which 
all men will naturally have recourfe, is to pro- 
ceed from the obfervation of fpecies to uniting 
them in genera, and to collecting them into a ’ 
fuperior order, according as we find ourfelves 
conducted to that claflification by a view of the 
whole of their attributes... Thé fécond, and that 
which the greater part of modern naturalifts have 
age is to fix, before-hand, upon certain 
Bafes of divifion, agreeably to which, beings, 
ER when 


64 Leer. F, Antmat Œconomr. 


when obfer ved; are Awanged in ‘their prapef 
genta 
The firk» hades cannot ,miflead us; but it is 
ban only to thofe beings of which we have 
aperfect knowledge: the fecond is more generall y. 
| practifed ; but it is fubject to error. ~When the 
bafes:that- have been.adopted remain confiftent 
with the combinations which obfervation dif- 
covers, and when the fame foundations are again 
pointed out by the refults deduced from obferva- 
tion, the two means are then in unifon, and we 
may be certain that the method is good. | 
_. But when. it is not poffible to employ the Arf 
means, it. becomes neceffary to calculate the 
importance of the diftinctions we adopt, in 
which weiare much affifted by confidering the 
eonfequence of thofe organs upon which: they 
are founded. Naturalifts have not been inat- 
tentive to thefe principles, and upon them they 
have eftablifhed. their diftinctions between the 
organs of the firft, fecond, third rank, &c. | | 
It would have been better, however, had they 
directed their inquiries rather to the functions 
themfelves than to the organs; for all the parts, 
all the forms, all the qualities of an organ of the 
firft rank, are not equally calculated to furnifh 
characters for the fuperior claffles: the only 
forms and qualities fitted for this purpofe, are 
thofe which modify, in an important manner, 


the énéion to which the organ helene: thofe 
which 
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-which may be faid'to give it a new direction, and. 
to. produce new refults. All the other con- 
fiderations to which an organ, whatever be its 
rank, may give-rife, are of no importance, fo 
Jong as they do not directly influence the func- 
‘tions it exercifes. In this refpect fome natu- 
ralifts have been mifled: they have believed that 
every thihg was important in an important 
jorgan, and have therefore, without any juft 
reafon, rejected well-formed divifions: this, 
however, isnot the place to difcufs thofe prin- 
ciples, and ftill lefs to apply them. The form- 
ation of fyftems is the object of natural hiftory, 
properly fo called : Anatomy receives them, asit 
were, ready made; thelatter takes its firft direc- 
tion from the former, but is not flow in reflet- 
ing back the light it has received. By applying 
a fyftem of natural hiftory to. comparative - 
anatomy, we are fpeedily enabled to difcover 
. whether it deviates from the path of nature. 

We fhall, therefore, turn our attention to the 
. whole of the animal kingdom, and endeavour to 
difcover what is common in the organization of 
each of the families of the différent claffes into 
which it is divided. This general review is 
further neceflary to us for another object: in the 
_defcriptions we fhall have to make, in the fuc- 
ceeding Lectures, of the different organs, and 
. their various conformations, we fhall frequently 
have occafion to refer to the feveral genera and : : 
families of animals. , It is therefore neceffary 
fyVoui I. TOE sae EURE 
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that we fhould poffefs, at leaft, a fummary 
“knowledge of them; and this the following 
examination ‘may enable us to procure. 

* The whole animal ‘kingdom is, in the firft 
‘place, divided into two great families :—ift. 
“That of the animals which have vertebra, and 
red blood: 2d, That of the animals without 
vertebræ, almoft all of which have white blood. 

The firft have always an internal articulatéd 
‘{keleton, the principal fupport of which is the 
‘vertebral column which joins the head at its an- 
“terior extremity, and inclofes, in its conduit, the 
‘common fafciculus of the nerves: its pofterior 
‘extremity is frequently prolonged to form the 
tail: the ribs, which are almoft always found in 
‘animals of this clafs, are attached to both fides 
‘of this column. ‘There are never more than 
‘four members; two, or all wither i fometimes 
‘may, however, be wanting. 

The brain is Always contained ‘in’ a particular 
“offeous cavity of! the ‘head,: called the cranium. 
“All the nerves of the fpine contribute, ! by fila- 
‘ments, to the formation of-a‘nervous plexus, 
which derives its. origin from fome of the nerves 
‘of the cranium, and is eee over moft 
“of the'vifcera. 

The fenfes are ave five in némiber. - The 
“eyes are two, ‘and moveable ‘at will. ‘The eàr 
“has’at leaft three femicircular canals. ‘The fenfe 

“of fmelling refides ex€lufively in‘ the cavities in 
‘the fore-part of the head. | Ce 
“The 
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«The circulation is always maintained.by a 


heart, confifting of at leaft one flefhy ventricle: 


and when there are two ventricles, they are never 
feparate. The lymphatic. veflels are diftinct 
from the veins. | 
Thetwo jaws are placed ne ; andthe 
-mouth always opens by their feparation from 
above. ddwnwards, The inteftinal canal is con- 
tinued from the mouth to the anus, which is 
uniformly fituated in the back of the pelvis, that 
is to fay, behind the bones which fupport the 
potfterior extremities. The inteftines are fur- 
rounded with a membranous covering called the 
peritoneum. There is always ‘a liver and a 
pancreas which fecrete diffolving liquors, and a 
-{pleen, in which a part of the blood which pro- 
ceeds to the liver undergoes a previous Psepar~ 
_tion. | 
There are always two bition for the Pirneiea 
of the urine, fituated on each fidesof the fpine, 


and without the peritoneum. The tefticles are 


two in number. Above the kidneys there are 
always two bodies, the ufe of which is not yet 
_known:—they have been, named capfule atra- 
bilarie. 

The vasrabical faints are Cited into 
two branches, thofe with warm blood, and thofe 
with cold blood. - | 
. The animals that have pane bias) and. warm 
blood, have always two ventricles to the heart, 


and a double circulation. ‘They breathe by 


He F 2 | lungs, 
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lungs, and cannot exift without refpiration. 
eer brain fills up exa@ly the cavity of the 
cranium. Their eyes clofe by palpebræ. 
Their eat has its tympanum funk in the fkull. 
All the parts of the labyrinth are clofely en- 
‘veloped by the bones; and in it we always find, 
befides the femi-circular canals, an organ with 
‘two cavities ‘refembling the fhell of a fnail. 
‘Their noftrils communicate’ with the back of 
the mouth, and ferve as paflages to ‘the air in 
refpiration. ‘Their trunk is always furrounded | 
“with ribs; and Besant oF ae have four 
members. | ANNEE CTI 
It is by privations, rather ant by common 
“properties, that the vertebral animals with cold … 
blood are to be compared. Several of them are 
deflitute of ribs; others have no members. : 
Their brain never occupies all the cavity of the 
cranium. ‘Their eyes very rarely have moveable 
palpebræ. &fhe tympanum of their ear, if it 
-exift, 1s always level with the head: it is often 
wanting, as well as the officula auditus. The 
cochléa is always wanting. . The different parts 
of the ear are not attached clofely to the cranium; 
they are even frequently at liberty in the fame 
Lai with the brain. : 
+ Each of thefe two branches ‘is par into 
two claffes. Thofe of the animals with warm 
i ‘blood are'‘mammalia and birds.) 0 0 
“The mammiferous animals are viviparous, and 
* Soin their young with milk, which is fupplied | 
| (Wu by 


the pons varolii, &c. 


~ 
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by their mammæ: they have always an uterus, 
with twocornua; the males have always a penis, 
which, in copulation, they introduce into the 
female organ of generation. |: 
' Their head is joined to the firft ai Shee bi two 
eminences. The vertebræ of the neck are never 


lefs than fix, nor more than nine. Their brain 


_ is more complicated than that of other animals: 
P 


it:has parts which are not found in the other 
clafles; fuch as the corpus callofum, the fornix, 


Their eyes have only two. palpebre ; eit 
ear has four little articulated) bones, and a 
cochlea truly {piral ; ; their tongue is entirely foft 


and flefhy. The fkin of the greater number is 


covered with hair, and there is at leaft fome hair 


; on all of them. 


* Their lungs are NOT within the thorax, 
which is feparated from the‘abdomen by a flefhy 
diaphragm: they have but one larynx, fituated 


at the bafe of the tongue, and covered. by: an 


epiglottis while the animal fwallows. 
The lower jaw only is moveable: both jaws 
are furnifhed with lips. ARE Ke 
Their biliary and pancreatic du@s are infert- 
ed at the fame point. ‘Their la¢teal veffels con- 


tain a white milky chyle, and traverfe a mul- 


 titude of conglobate glands, fituated in the 


myfentery. A membrane, called the epiploon, 
fufpended at the ftomach and neighbouring parts, 
covers the inteftines anteriorly. The fpleen is 

| F2 | cars 
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always fituated on the left fide, between the 
ftomach, the ribs, and the diaphragm. 

* The birds are oviparous. They have but one 
ovarium, and one oviduct—a ftructure which is 
entirely peculiar to this clafs. They have the 
head connected with the firft vertebræ of the 
neck by one eminence only: the cervical ver- 
tebræ are very numerous; thé fternum is very. 
broad; the anterior members are only ufed in | 
flying, the pofterior i in walking. | 

Their eyes have three palpebræ : they have no. 
external ear, and their tympanum has only one 
_ bone ; their cochlea is conical, and flightly twift- 
ed; their tongue has a bone internally ; the body 
is covered with feathers; the lungs are attached 
tothe ribs ; and the air, in paffing through them, 
is communicated to all the body, as the animals 
of this clafs have no diaphragm. Their trachea 
has a larynx at each of its extremities; the 
fuperior has no epiglottis : their mouth is a bill,” 
or beak, of a horny confiftence, the two man- 
dibles of which are moveable. | 

Several ducts proceed from the pancreas and 
liver, and enter the inteftinal canal at different. 
points. Thechyleis tranfparent; and there are 
no myfenteric glands, nor omentum. The fpléen 
is in the centre of the myfentery. The ureters 
_.terminate in a cavity called the cloaca, which 
is common to the excrements and to the eggs. 
They have no urinary bladder. | 
The 
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The claffes of vertebral animals, that have 
cold blood, are reptiles and fifhes. 3 
Reptiles differ with refpeét to one another in 
feveral very important points, and have not, per- 
haps, common qualities in fo great a number as 
the other claffes: fome of them walk, fome fly, 
others fwim, and a great number can only crawl. 
Their organs of fenfation, particularly the ear, 
vary almoft as much as thofe of motion ; they 
havé, however, no. cochlea ; their fkin is either 
naked, or covered with fcales; their brain is 
always very fmall; their lungs float in the fame 
cavity with the other vifcera, but do not fuffer © 

‘the air to pals beyond them. The cells of 
- the lungs are very large: there is only one 
larynx, which has an epiglottis; the two jaws 
are moveable; they have no omentum, nor 
myfenteric glands; their fpleen is in the centre 
of the myfentery: the female has always two 
ovaries, and two oviducts ; they have an urinary 
bladder. 

Fifhes refpire by organs in the form of iN 
placed on both fides of their neck, between 
which they tranfmit the water: they have, there- 
fore, neither trachea, larynx, nor voice ; their 
body i is adapted to fwimming, but their fins are 
fometimes wanting. Befides the four which 
reprefent the extremities, they have vertical © 
fins on the back, under the tail, and at its 
extremity. 

Their noftrils are i‘ no ufe in refpiration; 

F4 their: 
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their car Is entirely cantealed within the cra-_ 

“nium; ; their fkin is naked, or covered with 
fcales ; their tongue is bony ; their tWo jaws are 
moveable; the pancreas is frequently replaced 
by inteftinula ceca; they have an urinary blad- - 
der: the ovaries are double. 

The invertebral animals have not fo many 

qualities in common, and form a lefs regular 
feries than thofe of which we have fpoken. If 
they have hard parts, however, they are generally 
external," at leaft when they are articulated. 
- Their nervous fyftem has not its connecting 
parts enclofed in a bony cafe, but floats in the 
‘fame cavity with the other vifcera. 
: There is only a brain above the alimentary 
canal: it furnifhes two branches, which en- 
velope the cefophagus, like a collar, and the 
continuation of which forms the remainder of 
the common bundle of the nerves. 

They never refpire by cellular lungs, and 
mone of them have any voice: their jaws have 
all. kinds of directions, and frequently, their 
mouths are only fuckers; they have neither 
kidneys nor urine: if they have articulated 
members, they are always at leaft fix in number. 
_ Confidered: anatomically, they ought to be di- : 
vided into,five claffes. | 

The mollufca form the firft. 

- In them the body is foft; flefhy, and dentine 
oF articulared members; though fometimes there 
are hard parts placed internally: and though 
a oh | #1 V0 ee eeeerently |: 
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frequently it is covered externally with hard 
_ fheils, they have arterial and veinous veffels, in 
which the blood undergoes a real circulation. 
"They refpire by branchie. Their brain is 
- a diftinét mafs, from which proceed the nerves, 
and a medulla oblongata. They have ganglions 
in different parts of the body. 
‘Their external fenfes vary as to number. In 
fome the eyes and ears. are very perceptible, — 
while others appear to enjoy the fenfes of rafting 
and touch only. There are many that can ma- 
fticate; and others that can only fwallow. 
They have a voluminous liver, which furnifhes 
a great quantity of bile. “ Their organs of gene-_ 
ration are exceedingly various. 
The cruftacea form the fecond clafs. 
- Inthem the body is covered with fcaly pieces. 


_ ‘They have frequently a confiderable number of 


‘articulated members. Their nervous fyftem 
_ confifts of a long knotted cord, from the gan- 
glions of which all the nerves proceed. 

We find in them hard moveable eyes, com-. _ 
pofed of different parts; and ears are difcovered 
which are’ very imperfect. They have for the 
fenfe of touch, antennæ and feelers like infects. | 
They have a heart with arterial and veinous 
veffels, and branchiæ for refpiration: their 
jaws are tranfverfe, {trong, and numerous; the 
ftomach has internal teeth; a number of intef- 
5 tinula ceca bass he a Lada fluid, which anfwers 

à inftead 
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inftead of bile; : The male has two penes, the 
female two ovaria, 

The in/e@s form the third clafs. 

In their perfect. ftate, they have antennæ and 
articulated: members like the cruftacea. The 
greater part have wings, which enable them to 
fly; and thefe have all paffed through other 
flates of exiflence, one of which is frequently 
completely motionlefs. hey all have a nervous 
fyftem, fimilar to that of the cruftacea; but they 
have neither heart nor veffels, and refpire only 
by trachea. Not only the liver, but all the 
fecretory glands, are in them replaced by long 
veffels which float in the abdomen. ‘The form 
of the inteftinal canal is frequently very different 
in the fame individual, as the Re pailes 
through its three ftates. _ 

The animals which refemble ms larvæ of 
_ infects, and have, like them, a knotted medul- 
lary cord, might be joined with infects, though 
they do not undergo a metamorphofis ; fome of 
them, however, have blood veflels very diftinct, | 
and ought, therefore, to form a feparate clafs, 
intermediate between the mol/u/ca, the cruflacea, 
and izfeéfs; fuch are tae terrefirial worms and ° 
leeches. 

This is the fourth clafs: she zoophyta form 
the fifth. | 

The parts of the JAMES in bis laft “tel are 
RApRiea like a ftar, or the radii of a circle, in the 

| _ centre 


13 


Art. V. Division OF ANIMALS: 75 


centre of which the habe is cod: They have 
neither heart nor blood-veffels, and we cannot. 
À perceive in them either brain or nerves. 
We muft now return to each of the nine prin- 
cipal claffes which form the animal kingdom, 
and divide them into families of a leffer order. 
The mammalia exhibit, in the firft place, an 
order, the fpecies of which are deprived of the 
pofterior feet, and have the neck fo fhort, and 
the tail fo thick, that, at firft fight, we would 
. be inclined to clafs them with fifhes. They live 
conftantly in water, though they can only refpire 
in air; but their noftrils open at the fummit of 
their head, which enables*them to inhale the 
air, without raifing the mouth out of the water. 
Thefe noftrils alfo ferve them in expelling the 
fuperfluous water, whiclt they take in at their 
mouth every time they attempt to {wallow their 
prey; they are, therefore, ill calculated for 
exercifing the fenfe of fmelling, for which nature | 
has formed particular cavities. 
The cetacea, which is the name given to this 
order of mammalia, have a fmooth fkin, which 
covers a great mafs of fat.’ ‘They have no exter- 
 nalear: their teeth, which ferve to retain their 
prey, and not to mafticate, are fometimes res 
placed by laminæ of horn. The ftomach is 
multiplied; the inteftinal canal is uniform, and 
has no cæcum; the kidneys are much divided ; 
_ they have lungs, and a liver, the lobes of which. 
are not very numerous: the larynx 1 is of a pyra- 
| ~ midal 
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midal form, and opens into the nofe: the 
tefticles are concealed in the abdomen, and the 
mamme are fituated by the fides of the vulva. 
Their anterior extremities are fo fhort, and the 
bones and articulations are fo much concealed 
under the fkin, that they reprefent oars, and are 
only fitted for fwimming. 

“Among the mammiferous quadrupeds, there 
are a great number which have the toes fo much 
enveloped by horn, that their feet can only ferve 
to fupport them in progreflion. ales 

Thefe are all herbivorous, and their teeth are 
therefore fitted for bruifing vegetables. They 
have very long inteftines, and ‘large bellies. 
à Hs form three families. a fe 

That of the ruminantia, which is the moft 
numerous, is cloven-footed. The dentés*mo- 
Jares, which are wanting in the upper jaw, are 
 fupplied by round callous eminences. The 
ftomach is divided into four cavities; and the 
aliments which have paffed through the two firft, 
return to the mouth to be mafticated a fecond 
time. The inteftinal canal is exceedingly long, 
as is alfo the caecum. Their fat becomes hard 
and brittle when it has cooled. Their mamma 
are fituated between the thighs. ‘The > penis a 
the male has no internal bone. et à 

That of the pachydermata has more than two 
toes to the foot; incifive teeth in both jaws ; 
and frequently enormous canine teeth. The 
ftomach in thefe animals has fome contractions, 

) but 
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but it is not divided into feveral cavities, and 
‘they do not ruminate. Their mammæ extend 
under the belly. when they are numerous. | 
That of the folipeda is diftinguifhed by having 
only one apparent toe to each foot. . They have 
incifive teeth in both jaws; a fimple and {mall 
ftomach, but very large inteftines, and par- 
ticularly an enormous cecum. Their mammæ 
are fituated in the groin, like thofe of ruminating 
animals. ‘The cetaceous and hoofed animals 
have, in general, the liver-very little divided. 
The mammalia, that have diftinét toes, covered 
merely with nails or claws at their extremities , 
form likewife feveral families, to which we may : 
‘affign common characters deduced from the 
entire of their organization. 
The leaft numerous, and the leaft perfect, is 
_: that of the /ardigrada. Though their toés are 
not covered with horn, they are united by the 
fkin, and cannot be moved feparately ; they are 
befides few in number. The dentes incifores 
are wantihg in both jaws. The ftomach is 
_ quadruple, asin the ruminantia; but the aliments 
do not return to the mouth. The mammæ are 
placed on the breaft. The anterior legs are long, 
which confiderably embarraffes the motion of 
the animal in walking. ; 
The edentata is a fecond family, which re- 
fembles the former. in the little freedom of the 


.« toes, and the want of the incifores. Several 


4 Hacies are indeed entirely deftitute of teeth: 
| they 
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<og@\they have a fimple ftomach; their mammæ are 
fituated under the abdomen; they have all a 
 fnout more or lefs prolonged ; and moft of 
them have a defenfive PeNCHING ‘confifting of 

cales, BSCE il 
* ACB he rodentiat fama a third farnily of mam- 
Le is bs iferour animals with claws, characterifed by 
‘two long incifive teeth, at thgend of each jaw, 
. which are fucceeded by an interval without any 
“canine teeth. This organization compels them 
to gnaw their aliments, or to reduce them to 
-very {mall fragments, inftead of cutting them in 
.mouthfuls, as is done by thofe animals that have 
anumber of fhort incifive teeth. The rodentia 
feed on vegetable or animal fubftances, or on 
them both mixed, according as their molares 
have flat crowns, or fharp points, or are merely 
elevated into blunt tubercles. Their inteftines 
are long; their ftomach fimple; and they have 
almoft always a large cecum. Their pofterior 
feet are longer than the anterior, which gives to 
their motion the appearance of leaping. Some- 
times the difference in the length is fo great, 
that thefe animals cannot 7 the fore feet 

in walking: 

‘Se farcophaga, which. do not differ much tn 
he rodentia in the difpofition of their claws, 
“have, however, a more complete fet of teeth: 
their incifors are fhort and ftrong, their canine 
teeth ftrong and pointed, and their molares 
dou di and: denticulated.  Thefe three kinds. of 

teeth, 
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teeth form altogether an uninterrupted feries. 
The alimentary canal is fhort; the ftomach and 
‘the cecum fmall. The latter, indeed, does not 
exift in thofe farcophaga which walk wholly on. 
the fole of the foot, or that have long bodies 
‘fupported by very fhort feet. In all of them the 
‘belly is more or lefs flender, on account of the 
‘{mallnefs of their inteftines. 

_ Thefe two families, the rodentia and” * 

cophaga, have their mammæ fituated under the 
belly, and the urethra partly enveloped in a bone. 
_ AI thofe quadrupeds we mention have the 
‘penis enclofed in a ment attached to the abdo- 
‘men. | 
The PARTIR phil form a fmall family, 
‘fimilar in many refpects to the farcophaga; but 
>» their members.are fo fhort that they can fcarcely 
ferve for ~~ other purpofe than that of fwim- : 
ing. 

The bats Hikewite Pores another little family, 
“fomeivhat: fimilar ‘to the farcophaga in their 
teeth andfinteftines ; but the intervals between 

the toes, (which are very long,) and alfo thofe 
“between their members, are occupied by a fine 
“fkin. This: organization enables them to fly. 
… They have no cecum. Their mammæ is. 
-fituated on the’breaft, and the penis is pendent. 
-The two laft circumftances exift in the qua- 

> drumana, which, of all the mammiferou s-animals, 
tare’ thofe ‘that moft refemble man. Like him 
“they have the:thumb feparate. from the fingers, 
to 3 ; to 


4 
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to. which it is capable of being oppofed when: it 
is requifite to:perform any delicate operation. 
The feet are fimilarly formed; the great toe 18 
fhorter than the others, which are long, like the 
fingers... The teeth refemble thofe of man, 


“except that the dentes canini are longer than thé 


others. The alimentary canal, except in fome 
fpecies, is compofed, as in man, of a fimple 
ftomach, of fmall and great inteftines, and of a 
‘thick and fhort cecum. The liver of animals 
that have claws, is ciate Into more numerous 
: lobes than that of man and, hoofed animals. 


The clafs of birds do not prefent as many | 


anatomical characters as that of mammalia, to 
enable us to diftinguifh into families the differ- 
ent fpecies that compofe it. The form of their 
feet, does not, as in quadrupeds, determine the 
nature of their food, becaufe the power of flying, 
of fwimming, or of diving, affords them other 


_ means of purfuing their prey. 
Birds of prey, properly fo called, are not ane. 
only birds that live on flefh. ~ THey are dif- 


tinguifhed by their beak and hooked. claws. 
Their ftomach is membranous; their ceca are 
very fhort; their, inferior Pra has ge 3 
mufcle. 
The pifcivorous birds of the panies of river- 
_ birds, fuch as the herons, &c. have a large mem- 
branous ftomach, and one very fhort cecum. 
The other pi/civorous birds of: the family of 
fwimming-birds, fuch as the cormorant, pelican, 
| &c. 


a 
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&é. of the pafferine family, as the king=ffher, 
have likewife a membranous ftomach. This 
_ organ is alfo of a fimilar ftructure in the birds 
that live on worms, fuch as the wood-pecker, &c. 
but it is very mufcular in moft other birds, and 
particularly fo in thofe that live un à on 
eral 

The other internal parts do not furnifh very 
rierked “characters; or it may rather be faid, 
that as thefe parts do not exercife a powerful 
influence on the whole, they have but few 
variations.in their ftruture. 

Confining ourfelves, therefore, to the con- 


-. fiderdtions of the organs of motion, we find, 
befides the family of the birds of prey mentioned . - 


above, that of the fwimming or anferes-birds, 
which have fhort palmated feet, a clofe plumage, 
befmeared with an oily liquor, and which live 
almoft conflantly in water: the families of thé 
ading-birds, or gralle, which have long feet, 
naked legs, long necks, and bills, and whick 
wade among the water, by the banks of rivers, 
ftreams and marfhes: that of the gallinaceous 
birds, which have fhort feet, fly heavy, or donot - 
fly at all, have fhort arched bills, and which 
 réfide on the earth, where they live upon grain. 
_ The laf have a large ingluvies, a ftrong flefhy — 
gizzard, and the inteftines, particularly the two 
_€æca, very long: their inferion larynx has no 
particular mufcle. The family of thé c/imbers, 
er iledaas are diftinguifhed by two toes placed . 
| Vo. I Ses G before 
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before and two behind, and by the power which 
this ftru@ure gives them of climbing in all 
directions; fome of them, as the two0d-peckers; 
have a membranous ftomach, and no cecum; 
others, as the parrots, have a mufcular ftomach, 
and alfo want the caecum: finally, there are 
others which have ceca, and a gizzard, as 
cuckoos, &c. The former live on infects, the 
latter on fruits. , Naito Revie’ 
The numerous genera of birds which cannot 
be included in the preceding families, are known, 
by naturalifts, under the general denominations 
of /parrows and rollers. It is dificult to affign 
to them any common characters: we may, how=- 
ever, reduce them, into tribes of an inferior 
order, which form very natural divifions; fuch 
are, that of the {mall birds with delicate bills, 
which live upon infects, and leave our climates 
in winter; that of the little birds with large 
bills, which live on grain, and injure cultivated 
fields; that of the birds with long and thick 
beaks, which live on fruits, grain, and animal 
fubftances, and fome of. which even do not dif. 
dain carrion; &c. . | Witte 
The reptiles may be reduced to a regular 
divifion much more eafily than birds: thofe 
which have no feet, as the ferpents, have the body 
of a long form, to which that of the vifcera cor- 
refponds. Their jaws are both moveable, and 
are capable of fo great a feparation that the ani- 
‘mal fwallows bodies thicker than itfelf, their 
3 | cartilaginous 
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_cartilaginous and: forked tongue has a kind of 
fheath, from which it is thrown out, and into 
which it returns, at the animal’s pleafure. The 
ftomach is long and membranous. The ali- 
mentary canal is fhort, and has no ceca. The 
male has two penes, covered with prickly 
eminences ; the female produces eggs, which are 
fometimes hatched in‘the oviduct. | 

‘There are very few reptiles with two feet. 
Among thofe that have four feet we ought to 
_ diftinguifh thetortoifes, which are partly covered 
with an offeous fhell, and the lizards, which have 
fcales, from the frogs and falamanders, which 
have naked fkins; becaufe the two firft kinds 
lay eggs completely fecundated, with a hard 
fhell from which their young come forth under 
the form they always retain ; while the two latter 
lay foft eggs, that fwell after they are depofited 
in water, and produce young, which havea form 
fimilar to that of fifhes,—-live like fifhes in water,’ 
“and refpire during a confiderable time by bran- : 
chia, after which then affume the form of their 
parents. _ 

The fifhes are divided into two D PT | 
families, which are very different as to number. 
-Thefmaller, thatof the Chondropterygit, refembles 

fome reptiles, particularly in the female organs 
of generation, which confift in two very long 
oviducts, terminating at the one end in the 
ovaries, and at the other in a common uterus. 

é 52 ae Seg ra Fhe 


7 


34 Lier. 4 ae CEconomy. 


The Da ets comprehends all the chien 
kinds of fith; but with refpe@ to them the ana 
tomift. can form no diftinétion except what is 
founded on the ftruGure of the bones, and which 
divides them into cartilaginous fifoes and’ offeous 
fees. ~The other characters employed by na- 
turalifts,arerelative tothe pofition of the fins, and 
to fome lefs important varieties, which are more — 
or lefs apparent in the parts that cover the 
_ branchiæ externally; but which de not indicate 
any thing uniform in the internal organization 
of the animal. 

The clafs of molufca is difineuithed inte 
three families, which appear to form very natu- 
ral divifions. The firft includes the animals 
caHed cephalopoda, becaufe they have their feet 
fn the head. Their body has the form of a fack. 
They have three hearts. They refpire in water 
by branchiæ. Their mouth is placed in the cen~ 
tre of their feet, and refembles a beak. The 
head is alfo diftinguifhed by very large eyes, and 
has the ears placed internally. The ftomach ts 
mufcular, like a gizzard. The Hiver is very - 
voluminous. A particular gland fecretes a black _ 
liquor, which they throw out,and which darkens 
the water around them whenever they -wifh to 
‘conceal themfelves. Their fexes are feparate. 

The gafleropoda, which are fo called becaufe 
they craw! on their bellies from the fecond order. 
—in thefe animals the head is moveable, and 
frequently provided with tentacula. The heart. 

: he ay 
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is ingle, Their organs of refpiration vary in 
their form and RARES according to the genera. 
Tire liver is very voluminous. The two fexes 
are united in the fame individual. Fhey cannot, 
however, fecundate themfelves, but for that pur- 
pofe require a reciprocal copulation. À confider- 
able number are provided with fhells, but they 
are never bivalvular. 

The bivalves are found in the third order, that 
of the acephala. There are alfo fome of thefe ani- 
mals which crawl on the belly. The head is enve- 
loped in a flefhy involucrum or hood ; the’ fhells 
are double ; properly fpeaking. they have no 
head, but only a mouth. The heart is fingle, 
and fituated towards the.back. The branchiæ 
dre laminæ, or leaves, placed on each fide 
-within the hood. They do not copulate; feveral 
of them even experience no change of place, but 
remain perpetually attached to reeks! 
~ The worms, which we place next to the mo- 
lufca, are the animals that formerly bore that 
name, in which we obferve a vafcular fy ftem, and 
a fpinal marrow, knotted like that of infects ; they 
form two families. Thofe which have branchiæ 
appearing externally, and thofe which have 
‘none. The latter appear to have their fexés 
united like the gafteropoda. 

The éruffacea furnifh only twodivifions, which 
correfpond with two genera eftablifhed by Lin- 
- næus, under the names of cancer and mono- 

gulus, i À | 
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The infeës divide at firft into two great bran- 
ches. The firft comprehends thofe which can- 
not mafticate folid bodies, and which live only | 
by fucking vegetable or animal juices; fome, as 
the bemiptera or ryngota, only undergo a femi- 
| metamorphofis ; that is to fay, the larve differ. 
from ‘the perfect infects only with refpect to 
the wings, which they want. Thefe infects have 
afharp rare containing feveral briftles, which: 
are capable of cutting the fkin; the ftomach is 
fingle and mufcular, the inteftines are fhort. _ 

Others, (as the diptera or antliata,) undergoa 
complete metamorphofis. Their larva refembles 
à worm; their nympha is immoveable. The 
perfect infect has only two wings; its fucking 
tube is armed with briftles or lancets ; fome of 
them have befides a flefhy probofcis with two lips. 
The trachez terminate in air-bags, which fre- | 
quently occupy the greater part of the abdomen. 

A third order, that of the butterflies, (/epidop. 
tera or glofata,) alfo undergoes a-complete me- 
tamorphofis, Their larva (the caterpillar) is 
provided with long jaws; witha fhort, ftraight, 
. thick, and very pate adae inteftinal canal; with 
very long hepatic veffels, ‘and with veffels fitted 
for producing filk. The perfect infect has very 
{mall convoluted inteftines, one inflated fto- 
mach, and tracheæ, fupplied with veficles, &c. 
the mouth is a doublé fpiral fyphon. 

Finally, there are a fmall number of infects of 
this clafs, that are never metamorphofed, and 
never have wings. 


The 
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: The other branch, that of the infects which 
are provided with jaws, and which. feed upon 
folid fubftances, likewife includes feveral orders. 

The coleoptera have two wings, which fold un- 


| ne two cafes; the metamorphofis of this kind 


of infects is complete; their larva has fix fhort 


- feet, a vermiform body, a fcaly head, ftrong jaws, 
fhort and thick inteftines, four long hepatic 


veffels, tubular tracheæ, &c. ‘The perfect infect 
has four jaws. The feelersare attached to the two 
inferior jaws, which are partly covered by thelow- 
er lip; the inteftinal canal is frequently much 
longer than in the /arva ftate; the parts of genera= __ 
Hon occupy the greater part of the abdomen. 

This order might itfelf be fubdivided into fa- 
mi lies, feveral of which have very diftinét ana- 
tomical characters. For example, the /carabei, 
the larva of which have analimentary canal, di- 


* vided into a ftomach, a fmall inteftine, a colon 
and rectum; the colon is thick and fwoln, the 


tracheæ are tubular. The perfect infect has long 
flender inteftines, without any fenfible ailac 
tions; its trachea are veficular, its tefticles very 
numerous,—Next, the carnivora, which have fix 
feelers; their inteftinal canal, in the perfect ftate,, 
is very fhort ; they have two ftomachs, the fecond, 
of whichis villous on the external furface, &c. 
The fecond order of infects with ; jaws is that of 
the orthoptera or ulouata. ‘The cafes of their wings 


. are foft ; they fold them under, in the manner of 


a fan ; their jaws are covered by a peculiar: part 
put G 4. | called 
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called the helmet (galea); their ftomach is at 
leaft quadruple, and not unfrequently they have 
more than four ftomachs ; their hepatic veffels 
are extremely numerous and intricate. Thofe 
infects only undergo a femi-metamorphofis ; the 
rudiments of the parts of generation: are often 
obferved in their larvx. 

The third of thefe orders include the NEUTO= 
ptera; the infects of this kind have four meme 
branous articulated. wings. Confidered in the 
whole, they have fiot many common anatomical. 
characters; but there are fome remarkable fa- 
milies which have an uniform ftructure; as (1). 
the /ibellule. or odonata, the larve of which catch: 
their prey ata diftance, by a fudden extenfion 
of the lower lip; the alimentary canal i is fhort, 
ftraight, anda little dilated at the part of the 
ftomach. The rectum 1s the principal organ of 
._¥efpiration, as almoft all the tracheæ arife from 
it. The internal parts of the perfect infect are. 
fmaller than thofe of the larva, and its tracheæ 
are veficular,—(2) The aguatha: the larva of this 
family exifts a long time previoufly to its meta. 
morphofis, but the perfect infect perifhes at the: 
end of a few hours. It exhibits only the veftiges: 
of the jaws, &c. 

The fourth order is that of the hymenoptera or 
piexata: this order has four wings, whichare vein-. 
ous, but not reticulated. Thefe infects refemble 
the coleoptera in the difpofition of their jaws, 


and the complete memoria they undergo, 
| RCE DG 
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"+ The inteftinal canal is very large in the larva; 


but it is much lefs in the perfect ftate, in 
which it difplays only oneor two flight di. 
latations. The hymenoptera includes the infects 
moft remarkable for induftry, and A A 


_ the bees. 


we have treated, : nye 


Finally, there area {mall AR of infects 
with jaws,and deftitute of wings; on the anatomy 


of whichno general obfervation occurs. 


The zoophyta are very naturally divided ac- 
cording to the fimplicity of their organization. 
The firft order, the echinodermata, includes the 
zoophytes, thatare provided with feet,teeth,a dif- 
tinct {tomach and inteftinal canal, and withevi- 
dent refpiratory organs; thefe are the /ea-urchins, 
the flar-ji/b, &c. Afecond order may be formed 
confifting of thofe that have their digeftive or 
refpiratory organs very diftinct, but are deftirute 
of teeth ; thefe are, the sedufe, the afinie, &c. 

Finally, the polyps, whether we confider thofe 


that are naked, or thofe that have calcareous 


coverings called corals, feem to confift only of 
a gelatinous fack, the aperture of which is fur. 
rounded with fome tentacula. ‘They are placed 
in the loweft rank of animal life. Le 
N. B. The tables connected with this Dal 
contain a recapitulation of this chapter, and. an 
enumeration: of all the genera that enter into the. 
different eee and, fub- dev of which 
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LECTURE SECOND. | 
OF THE ORGANS OF MOTION IN GENERAL. 


WE propofe to employ the firft part of this 
Courfe in defcribing the organs of motion, that 
js to fay, the bones and the mufcles.; but before 
we proceed to treat of each bone and mufcle 
in particular, we fhall examine the mechanical 
ftructure, the chemical nature, and the organic 
functions of the offeous and mufcular fyftems in 
general, and the variations which occur under 
those three heads, in the different claffes of 


animals. 
ARTICLE I. 
Of the M ufcular Fibre. 


Any portion of mufcle prefents, on the firft 
view, filaments fometimes red, fometimes white, 
according to the kind of animal from which it 
is taken. Thefe filaments, which are generally 
. placed parallel and-clofe to each other, feem to 
form fmall fafciculi, or rather large filaments, 
which, by their union, conftitute the mufcles. 
Some intervals are obferved between the differ- 
ent fafciculi. In the animals that have red 
"Eee and the molufca, thefe interftices are 
filled 


* 
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which feparates the mufcles, and lefs compact 


than that which covers them. The filaments 


that compofe each fafciculus, are united by a 
P ; y 


. cellular membrane finer than the former: and 
when we examine one of thefe filaments in a 


microfcope, we obferve that they are divided 
into {till fmaller filaments, but fimilar to the 


, firft, and united in the fame manner. This 


divifion continues as far as we can follow ir, 
and our inftruments are incapable of fhewing 
where it terminates. | 

The laft of thofe filaments, or the moft deli- 
cate fibres we can perceive, do not appear hol- 
low ;—we do not obferve any cavity in them. 
It fhould feem that they may be regarded as the 
moft fimple collections of the conftituent par- 
ticles. In fact, their formation, or, as it might 


_be termed, their eryftallization, is obvious when 


the blood congeals. When a mufcle has been 
freed by boiling, and maceration of its blood, 


_ other fluids, and, in general, all the fubftances it 


contains that are foreign to its fibre, it exhibits 
a white filamentous tiflue, which is infoluble 
even in boiling water, and refembles, in all its 
chemical properties, the refiduum of the craf- 
famentum of the blood, after all the colouring 
part has been removed byablution. This mat- ’ 
ter, in confequence of the abundance of azote 
which enters into its compofition, poffeffes a 
character of animality perhaps more ftriking 

than 
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than the other animal fubflances. It appears, 
then, that the elements of fibrous matter are fo 
clofely approximated in the blood, that very 
little repofe is fufficient to make them coagulate: 
In the ftate of life, therefore, the mufcles may 
doubtlefs be regarded as the only organs capable 
of feparating that matter from the mafs of the 
blood, and appropriating it to themfelves. _ 

The brine (for this is the name which the 
chemifts have given to the fubftance we have — 
defcribed,} is not confined to red blood only ; 
the white fluid, which fupplies the place of the 
blood in fo great a number of animals, also con- 
tains it. But it is not found in the craffamen~ 
tum of their blood; its filaments merely float in 
the ferum*, — 

As the fubftances of which the blood is formed 
do not contain, at leaft in herbivorous animals,. 
any thing that. _refembles this fibrous matter, 
and as, even in thofe that are carnivorous, it 
appears to be decompofed by the act ofdigeftion, 
and is manifeftly neither contained in their 
blood nor their lymph, it may be concluded 
that it is refpiration which fo changes the com 
pofition of the blood as to render it capable of 

SAME ER 


_* This difcoyery has not yet been publifhed by its author ; 
I ought, therefore, to ftate that it belongs to Citizen Hombert, 
of Havre, a very ingenious chemift, who has applied himfelf, 
with much fuccefs, to the comparative chemiftry of animal 
fbftances, 
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engendering the fibrine. This idea is fupported 
by the nature of the chemical operations which 
 conftitute thée-act of refpiration, and the effects 
of that function on the organic fyftem. Re. 
fpiration, by removing the hydrogen and carbon 
from the blood, augments the proportion of its 
azote; and as it is refpiration which preferves 
the mufcular irritability, it is natural to fuppofe 
that this is performed by increafing the quantity 
of the fubftance in which that irritability ex 
clufively refides. 

But though there is no irritability without 
* fibrine, that property does not fhew itfelf in the 
pure fibrine when detached from the organic 
mafs; it only retains it during life, and while 
its natural connection with the nerves and blood 
- veffels, or at leaft with their moft minute rami- 
fications, fubfifts. In fact, there is no part of 
the body which may be properly called flefhy, - 
that is not penetrated, in every direction,. by 
nervous fibres; and though we cannot trace 
nervous filaments in their diftribution over each. 
particular flefhy fibre, the fenfibility which per- 
vades. the whole mufcular fubftance, even tn its 
fmalleft portions, does not permit us to doubt 
the exiftence of this diftribution. _ 

The animals that have not diftinétand feparate 
nerves, have no vifible flefhy fibres, and, as we 
have already fhewn, irritability and fenfibility 
da not in them appear to belong exclufively to 


any 
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any particular fyftem of organs. The exiftence 
of veffels, and 2 cellular fubftance, are neithèr fo 
neceffary nor fo general; for the mufcles of 
infects, though very diftinét and very powerful, 
contain neither the one nor the other. The 
fibres which compofe thefe mufcles are fimply 
contiguous and parallel, and have no adhefion, 
As they are only fixed at their extremities, if we 
cut them at the part by which they are attached; 
the fibres feparate like the threads of a piece of 
cloth when the woof is unravelled. Cellular 
fubftance is even very uncommon in the mufcles 
of molufca, though their veffels are pretty 
numerous. In all red-blooded animals, how- 
ever, the mufcular fibres are ftrongly united by 
cellular membranes, and are every-where inter- 
laced by numerous blood-veffels. 

The colouring matter of the blood feems to : 
attach itfelf by a kind of preference to the fibrous 
fubffance; :as it does to the craffamentumat its 
formation, fince the: red colour is more pecu- 
larly proper to mufcular ficfh, though other 
Kinds of organs appear to contain proportionally 
as much blood. Befdes, the fibre of white- 
blooded animals is, the colour excepted, exactly 
fimilar to that of the red-blooded ; the latter 
exhibits feveral fhades of red: certain claffes 
having, in general, the mufcles more pale, as the 
reptiles and the fifhes; and the mufcles them: 
felves have not all the fame degree of rednefs.. . 
| GE TE | Mufcular 
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x Mufcular irritability is that property which. 
“the fiefhy fibre poffeffes of fhortening itfelf by 
ofcillation, and of contracting itfelf,. in con. 
fequence of certain décasninete actions external 
to the fibre itfelf, and in which the mechanical 
caufe cannot be difcovered. This property is 
very diftinét from the elafticity of the fibres, 
which is common to them, with many other 
natural bodies; as well as from another faculty, 
which is common to them, with many other 
parts of living. bodies, by which they tend con- 
tinually to fhorten themfelves, and, in fact, 
always contract when they are at liberty fo to 
do. Irritability is not conftant, but when it 
exifts, it produces contraction, notwithfianding 
the ordinary obftacles. | 

The caufes which occafionally excite the 
irritability of the fibres, may be divided into 
-five orders: volition, external actions operating 
on the nerves, external actions operating on the 
fibre itfelf, mixed actions operating on both the 
nerves and the fibres, and finally, certain difeafes 
and certain violent emotions. 

When the body is in a flate of Vasily and 
awake, the will exercifes a moft conftant and 
prompt empire over the greater part of the 
mufcles; which are for that reafon called volun- 
. tarys À fmall number are not fubjeét to the 
will; thefe produce internally the movements 
that are neceflary to life; and which cannot 
Bs ies | | win be 
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\ ? $ . 
_ be interrupted; fuch as the motion of the heart 
“and the inteftines. It is to be obferved, how: 
ever, that fome of the mufcles which act in- 
voluntarily in men and feveral animals, obey 
the will in others: fuch, for example, is thé 
tomach in ruminating animals, the movements 
of which they can command at pleafure, in two 
different directions. The motion of fome other 
mufcles appears to be of a mixed nature; we 


can ftop their action, but their motion is cons — 


tinued by habit, without our formally willing 
at, Or even without our confcioufnefs—fuch are 
the mufcles of refpiration. 

The mufcles that are abfolutely AR het 
‘are continually expofed to the action of an 
irritating caufe of an extraneous nature; for thé 
veinous blood which arrives on each diaftole to 
the heart, determines that organ to contract 
itfelf, and the aliments act in a fimilar manner — 
on the ftomach. It feems, therefore, that the 
will is not neceflary to make thefe mufcles act, 
and that it cannot ftop their motion. A mufcle 
laid bare, and expofed to an irritating caufe, 
would: contract itfelf, even in the living fubject, 
without any participation of the will. It fhould 
alfo be remarked, that the nerves of the involuns 
tary mufcles are generally fmaller than thofe of | 
the other mufcles. Indeed it was long doubted 
whether the heart really had any nerves; yet the 
irritability of the involuntary mufcle is more 
durable, 
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durable, na more nie eacier than that of the 
voluntary kind. This feems to prove that 
irritability is not entirely connected with the 
-largenefs of the nerves, though, ¢ at leaft, it pay 
depends on thefe organs. . 

Indeed, volition, the irritating caufe which 
we have at prefent to confider, acts only through 
the medium of the nerves; and if a nerve be 
cut, or a ligature made upon it, the mufcles over 
which it is diftributed no longer obey the will. 
| This! action of the will may be imitated by con- 
cuffions, punctures, or lacerations, made: on the. 
nervous trunks: Thefe operations are imme» 
diately followed by convulfions in all the muf-. 
cular parts to which the ramifications of the. 
nerves extend, and this takes place even after 
death. The irritation of the medulla oblongata, 
after decollation, agitates all the mufcles of the 
face; and that of the cervical part of the fpinal 
marrow, throws. ee whole’ aie into convul- 
fions. ANS a 

Violent paffions may, in a certain se be 
regarded as the acts of the will Rrongly excited, 
which, in fome cafes, has an influence evenupon — 
the involuntary mufcles: of this the palpita-. 
tions of the heart and large veffels, and the fuf- 
penfion even of their motions, are examples. 

Thefe actions, however, may be prevented by: 
prudently moderating the excefs of that fenfi-: 
bility which Gcvattons them. Even in neryous. 
 difeafes, which appear to have the leaft connec- 
AG ee H | - tion, 
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tion itt the paffions, at leaft ich thofe, 4 | 
influence of which is immediately felt, the will 
is capable of preventing their accefs, when the 
patient is determined to refift it with firmnefs.. . 
_ The effect of the will on the mufcles is not 
then immediate; it depends on the action of the 
nerve onthe mufcular fibre, which it is in our 


| power to determine by the means of that in- 


comprehenfible influence which the mind exer- 
'cifes over the nervous fyftem: but if this con- 
nection between the underftanding and the nerve 
appears to be beyond the limits of our knowledge, 
‘it fill feems poffible that we may one day | 
‘difcover the nature of the relation that fubfifts 

between the nerve and the fibre, which can only 

be purely phyfical, or the AGion of one portion 

of matter upon another. à 

The galvanic experiments render it exceed. 

ingly probable that this ation is performed by 
‘an invilible Auid, of which the nerves are the 
conductors, and which, under certain circum- 
ftances, changes the nature or Kane of the 

fibre. D 
It is we ell known, that thefe experiments con- 

fift in eftablifhing, between a mufcle and the 
‘trunk of the nerves which extend to it, an exter- 
nal communication with one, or a feries of 
fubftances placed clofe to each other... Metals 
“are not the only means that may be employed in 

this operation; and, in general, the conductors 

are not the fame as thofe of electricity. Experi- 
BARS te 3 > ments 
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#néñts have fometimes been fuccefsfully per 
formed, when an interval was left in the feries 
“of excitators*: this circumftance proves the 
exiftence of an atmofphere. : 

The moment the contact takes place, the 
mufcle fuffers violent convulfions. Thefe ex 
‘periments fucceed on the living body, on animals 
recently dead, and even on parts feparated from — 
“thebody, precifely in the manner of thofe which 
Haller accounts for on the principle of irri- 
tability. Neither pointed inftruments nor acrid 
liquors are neceflary; and the galvanic experi- 
ments even fucceed when thofe means have 
fared. 605 17 | | 

It is évident that the galvanic convulfions 
can only be afcribed to a change in the internal 
‘ftate of the nerves and fibres, towards the pro- 
duction of which both thofe organs concur. But 


‘in the galvanic fenfations which occur in living 


bodies, when an excitatory communcation is 
eftablifhed between two branches of nerves, 
we have a proof that this change may even 
take place in the nerve alone, whether that 
change be produced fimply by tranfmiflion, or 
by achemical decompofition. The fibre, there- 
fore, may be fimply paflive in its contractions ; 


© bur it fhould always be recollected, that it is the 


-only part of the y which is fo conftituted as. 
; MER AU “680 


| # The name given to the foreign fubftances that a@t on the 
_“mufeles, in the galvanic experiments, 


Ps 
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to be capable of receiving this kind of impreflion — 
from the nerves ; for it is well known that the 
nerves are diftributed over a number of other 
parts, which poifefs no appearance of irri- 
tability. | 

The influence and joint operation of the. 
nerves are, therefore, clearly demonftrated in 
four of the irritating caufes we have mentioned 
“above; that is to fay, in volition, in the paffions | 
and nervous difeafés, in mechanical actions 
directed immediately on the nerve, and in gal- 
vanifm, in which the nerve and the fibre are 
both acted upon at once. 

A fifth order of irritating | caufes remains to 
be examined—thofe which operate when im- 
mediately applied to the fibre, and which.act on 
the fibre only; that is to fay, all external 
ftimuli, fuch as pointed inftruments, &c. But 
as every portion of mufcular flefh is penetrated 
by nervous fubftance, it is difficult to fuppofe 
that the nerve may not be affected upon touch- 
ing the fibré; and it appears probable that the 
contractions which the latter in this cafe ex- 
periences, proceed, as in all the preceding cafes, 
_ from the influence of the nerve, in confequence 
of the ftate of its internal fluid being changed by 
the action of the ftimulus. A mufcle taken from 
the body, doubtlefs, preferves a fufficient por- 
‘tion of the nervous fubftance to render it, for 
fome time, irritable; and the mufcles over 
which volition has loft its empire in confe- 


quence 


/ 
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quence of a paralyfis, or the ligature of a nerve, 
may, notwith{tanding, obey external ftimuli, 
… becaufe the nerve, in ‘that ftate, fill retains the 
faculty of producing, or tranfmitting the fluid, . 
on which the contraction of the fibre depends ; 
for as we are totally ignorant of the manner in 
which the will acts on nerves, we cannot pretend 
‘to fay that the interruption of its action muft 
‘neceffarily be accompanied by that which the 
nerves themfelves exercife on the mufcle. 
- It fhould be further obferved, that every thing 
proves that this action of the nerve on the fibre 
does not require fenfation, and confcioufnefs. _ 
This is obvious, from the example of paralytic | 
members, which not only contract when ftimuliare . 
applied, but which fometimes even obey the will; 
from that of the vifcera, which are continually 
performing motions within us, of which we are 


| _ infenfible ; and finally, by the experiments made 


on portions of animals ; for it appears repugnant » 
‘to the notions we entertain of /e/f, and of the 
unity of our being, to admit the poffeffion of 
fenfation to thofe fragments, though itmuft be 
confeffed, that there are feveral examples of 
animals, in each part of which there appears to 
be formed, at the very moment of their divifionya 
particular centre of fenfation and volition. This 
difference between irritability, even that -kind 
which is valuntary, and fenfibility properly fo 
called, is ftill more eafily proved by the experi- 
| prenes of Arnemann, from which it appears, that 


a | a, 
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a nerve cut, atid afterwards united, has recover 
ed the firft of thofe faculties, but not the other. 
“The nerves and their functions are only de- 
pendent on the mind, while different rami- 
fications communicate with the general trunk of 
the nerves; but they appear capable of ex- 
| ercifing, through the medium of their own fub- 
tance, that part of their functions which is 
_ purely phyfical: and if thofe functions depend © 
upon a fluid, it may be fuppofed that itis capable: 
of arifing from all the points of the medullary 
fubftance. This is the opinion of Reil, and it 
pt. fupported by experiments, long before made, 
by Stenon and others, which fhew that a ligature 
onanartery paralizes the RS through which 
it paffes. 3 
The whole of what we have ftated above ap- 
plies equally. well to all the different clafles of 
animals. They are all irritable, and all thofe 
that have nerves and mufcles apparent are fubject 
to galvanifm. M. Humbolt has adopted an in 
genious method of diftinguithing the nerves from 
thearteries, or other parts, in the fmalleft animals. 
He ufes two needles, one gold, and another 
filver: A point of one is applied to the muf= 
_cles, and a point of the other to the filament, 
the nature of which he wifhes to difcover, while 
the other extremities of thefe inftruments are 
brought in contact. Ifthe filament be a nerve, 
contractions immediately take Site in the muf- 
cular oe | 
When 


/ 
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When it has once been difcovered that the 
concurrence of the nerve is neceflary to produce 
- the contractions of the fibre, and that the latter 
1s. the only part over which the, former poffeffes 
this influence, it remains to be inquired by 
what agent, by what medium, the nerve pro- 
duces this effect upon, the flethy fibre. The 
_ principal difficulty whichoccurs in this queftion, 
is the confideration of the prodigious force with 
which the mufcles contract, and the great weights 
they are capable of raifing ina living ftate, while 
immediately after death they are torn afunder 
by weights infinitely fmaller,. This induces us 
to believe, that in the moment of action thepar- 
ticles that compofe the fibre, not only approach 
towards each other longitudinally, but that their 
cohefion, or the tenacity of the fibre, becomes 
inftantaneoufly much greater, without which the — 
tendency to fhorten would not prevent its rup- 
_ ture. Now, were it to be imagined that the tex- 
ture of the fibres was fuch that the acceffion of 
a fluid or a vapour might give them this ten- 
dency, a fuppofition which at leaft appears very 
difficult, it muft ftill be admitted, that nothing 
but a fudden change in their chemical com 
pofition could be capable of augmenting fo 
promptly, and fo powerfully, theircohefion. We 
are already acquainted with the prodigious force, 
with which the particles of fome bodies tend to 
affume a new fituation whenever their chemical 
compofition is fomewhat changed, The beft 

Je 4 + known 
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known example of this kind, is that which is 
furnifhed by freezing water, The lofs of a little 


caloric difpofes its molecilés to condenfe into 


acute folids, and they affume this form with fo 
much force that they burft the fides of very 
ftrong veffels. The living and contracted fibre 
is not therefore, ftrictly fpeaking, the fame body, 
nor compofed of the fame chemical materials as 
the relaxed fibre; and this change is produced 
through the medium of the nerve by the dif- 
ferent irritating caufes. Is it by lofing or: 
abandoning to the nerve fome of its elements, 

or is it by receiving from the nerve fome new 
principle, thatthe fibre thus changes its com- : 
pofition ? ? for we muft adopt one of thefe alter 
natives.. Farther, what is ‘this element which 
paffes from the one to the other?—Does it exift 
completely formed i in one organ, and is it fimply 
transfufed into the other >—Is it formed by com- 
pofition at the moment of irritation ?—or laftly, 
does it develope itfelf by decompofition? Thefe 
are the queftions neceflary to be difcuffed.—The 
new galvanic experiments, and thofe of an older 
date, improperly called magnetic, joined to the 
 difcoveries of modern chemiftry, and purfued 
with that delicac y now introduced into the ftudy © 
of nature, permit us to hope for their folution, 
But men cannot be induced to give themfelves 
up to thofe inquiries, if they are habituated to 
Fcfer every effect toa particular and occult caufe, 
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ARTICLE Il. 


| of the Subfiance of the Bones, and the hard Parts 
| which Suppl y their Place. 


Tue bones of animals that have red blood differ 
_ entirely in their ftructure and in the manner of 
‘their growth from thofe parts which fupply their 
“place in other animals. It is therefore neceffar y 
that they fhould be feparately treated. 
The fubftanceofthe bones, confidered abftrad— 
"edly from the marrow and other foreign bodies, 
which cannot be completely removed, yields, 
upon analyfis, a variable quantity of animal jelly, 
or gluten, foluble in boiling water, congealable 
‘by cold, alterable by fireand pitrerdion: and an 
earthy matter, foluble in acids, which has been 
difcovered to confift of a combination of lime 
| and phofphoric acid, or a phofpat of lime. 
‘The quantity of calcarious phofphat increafes 
‘in the bones with age; the gelatinous fubftance, 
on the contrary, is moft ubuAdane’ in-proportion 
as we examine it near to the epoch of birth. In 
the early periods of geftation, the bones of the 
fœtus confift merely rag cartilage, or indurated 
jelly ; for cartilages refolve almoft entirely into 
jelly when fubjected to the action of boiling | 
water. In the very young embryo there is no 
| -fuch thing as real cartilage ; in its ftead, we find 
‘a | fubftance which has all the appearante, and 


even 
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eventhe femi-fluidity ofordinary jelly, but which 

has already affumed a certain fhape, and is 
covered by a membrané, which afterwards be- _ 
comes the periofteum. In the firft ftage of 
offification, the flat bones have the appearance 
of fimple membranes; thofe which are to move 
en each ‘other, exhibit vifible articulations, 
though the periofteum pafs from the one to the 
other, and envelopes the whole in. one common 
fheath ; but thofe which join only by futures, as 
the bones of the cranium, for example, form a 


‘continued whole,in which nothing indicates that 


thofe futures willione day exift. 

The phofphat of lime, which gives confiftence 
and. opacity to the bones, is depofited in this 
gelatinous bafis: but it is not depofited in an 
uniform manner; nor do the two, fubftances 
unite, in fuch a manner as to form Ta ne 
neous whole. 

In offification,, we firft obferve lates or la- 
mellæ developing themfelves feparately; thefe 
are fucceeded by new fibres.or lamellæ, which 
ferve to unite them, and asie extended in 
every direction. 

The furface of the bones is moft generally 
formed of clofe and compact fibres, more or 
lefs regular ; ; that is to fay, of fibres which di- 
verge as radii in flat bones, and are parallel in 
long bones. Thefe fibres proceed from certain 
centres, whichare called points of, offification ; 


sach long bone has afually three points of this 
M kind, 
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kind, bnetowatds its middle, which furr éd jt 
asa ring, and the fibres of which’ extend ina 

direction parallel to the axis: and another prin- 

Cipal point at ‘each ‘extremity’of the bone, ac- 

companied fometimes with feveral{maller points, 

When the three offeous: p'eces, formed by the 

fucceffive extenfion of thefe three points’ of offi- 
fication, have even approached fo clofely as to 
be within contact of each’ other, they remain for 
fome time unconfolidated, and there appears be- 
tween them a quantity of matter purely gelati- 
nous, capable of being deftroyed by boiling 
water, or by maceration. Theextremities, while 
feparated, are called epiphyfes, in contradiftinc- 
tion to the body of the bone which is denominated 
 diaphyfis.. In the flat bones the centres of offi- 
fication may be compared to funs, of which the 
offeous fibres are the rays, rendered vifible 
in the femi-tranfparent cartilage by their opaque 


whitenefs. In the round bones thefe centres of : 


- offification have the appearance of grains, or 
nuclei, In the very angularbones they wire a 
variety of pofitions and forms. 

When the fibres of one centre have AUS 
fo far as to come every-where in contact with 
thofe which are next them, the bones are then 
only feparaved by futures, which may afterwards 
be more or lefs promptly effaced. Some of thofe 
fibres turn afide to join others on the right and 
left, and thus produce the appearance of lattice- 
work. New ftrata are alfo placed above or 
| | below 
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below the former, and thus the texture of the 
bones affume a lamellous afpect. | 

_ We are accuftomed to regard as fingle bones; 
all thofe in which the tree acy parts offify and 
unite in youth; as the vertebræ, os occipitis, os 
_frontis, &c. while we confider thofe that do not 
form a union with the neighbouring bones until 
an advanced period of life as diftinét bones. 
Thus the frontal bone, which fometimes remains 
feparate from the two parietals to a very old age, 
is regardedas adiftinct bone; butat the fametime : 
it is alfo regarded as a fimple bone, though oe 
two parts of which it is always compofed, 1 
infancy, frequently remain feparate until the age 
of thirty or forty. . 

-: While the bones bythe fucceffiveaccumulation 
of calcarious phofphat, attainacertain confiftency 
in their furface, they alforeceive inwardly laminæ 
and fibres from the fame fubftance; but which 
in general do not approximate fo much as thofe 
of the former. The internal laminæ are placed 
irregularly, like thofe of the cellular membrane; 
fo that generally confidered, they prefent a real 
cellular ftructure, indurated by the acceflion of 
earthy matter. In proportion as this fpongy 
texture acquires confiftency, the gelatinous fub- — 
_ ftance, which at firft fills up the whole mafs of 

the bone, feems to difappear, and to concentrate 

itfelf in the parts thatare offified. By this means 
cavernous interftices are formed, which are 
gradually pened: by an unétuous medullary 

fubftance, 
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fubftance. This is always the ftate of the fat 
bones, in which this fpongy part imbued with 
marrow, is included between two compact fur- .. 
_ faces, and is called diplée. In the long bones, 
however, a confiderable cavity is formed at the 
middle of the body of the bones: this cavity being 
extended towards both extremities, to the exclu- 
fion of the fpongy fubftance, the bone at laft be- 
comes a real tube. In this cafe, the extremities 
only are occupied by an offeous, fpongy cancelli, 

while all the middle parts are filled up witha kind 
of cylinder of marrow, inclofed ina very fine mem- 
brane, and provided with numerous veffels and 
nerves, which penetrateto it through holes formed 
in the compact fubftance of the bones. 

- Offification, whether we confider it in each, 
kind of animal, or in the different bones of the * 
fame animal, does not take place with an equal 


| | rapidity. ‘In man, and all other mammalia, we- 


obferve that the bones of the internal ear are not — 
only firft offified; but that they furpafs all others 
“in denfity, and in the quantity of calcarious phof- . 

_ phat they contain. The bone of the cavity of the . 
tympanum, in the cetacea, and particularly in - 
the whale and the cachalot, is fuperior in denfity. 
and hardnefs to marble. Its fection appears 
equally homogeneous, and exhibits no veftige 
either of fibres, cancelli, or veflels. On the con- 
trary, there are other bones that are very flow in 
acquiring the confiftency they ultimately poffefs. 
T he ar for prises do not offify until 

long 
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long afterthe bodies of the bones to which they 
belong. Finally, thereare fome cartilages which, 
in certain claffes of animals, never admit a quan- 
tity of calcarious phofphat fufficient to rendér 
them completely offeous: fuch are the cartilages 
ofthe ribs, and the larynx. It is certain, then, 
notwithftanding the general predifpofition of 
the gelatinous parts to receive calcarious matter, 
as appears from the example of tendons, and 
feveral white parts, oflifying with more facility 
than others,) and though there is no bone which 
did not formerly exift in the ftate of a cartilage, 
that there are feveral Gre aaes which are never 
converted into bones. | 
The fame differences which exift in this re. 
fpect between the feveral” bones of the fame 
fpecies, are alfo found to fubfift between fpecies 
and fpecies, on the eee of the whole. 
fkeleton. 
We not only find that the bones of an. animal 
‘are flow in arriving at the degree of hardnefs 
which belongs to them, in proportionto the 
period of the growth of the animal; but we 
farther know, that there are fome animals in 
which offification is never complete, and whofe - 
fkeletons are always cartilaginous. This is the 
cafe with the “barks, rays, flurgeons, and all thofe 
fifh which are on that account called cartilagi- 
nous, or Chondropterygit ; and though the bones of 
other fifhés, and of reptiles and ferpents, attain a 
ns degree of hardnefs, they ftill however 
_prefer ve 
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preferve much more flexibility, and retain a fat 
greater proportion of the gelatinous fubftance, 
than the bones of animals that have warm blood. 
Thefe animals therefore grow during the whole 


_ courfe of their exiftence: for it is the cartilage 


‘only that grows ; and when once the bones have 
attained their proper degree of hardnefs, their 
dimenfions do not alter. The animal then can 
only increafein thicknefs. At'this epoch the 
animal æconomy commences a retrograde pro- 
orels, and the firft fteps are made towards old age 

and decrepitude. Independent of the rapidity of 
offification, and the proportions which the con- 
ftituent parts of bones bear to one another, 
animals differ among themfelves, with refpect to 
the textureof the bones,and the cavities of 

‘various kinds formed within them. Inman, the 

_ internal gexture of the bones is very fines Thé 
laminz of their fpongy fubftance are fmall and 
clofe,and where this texture is moft unlike lattice. 
work, it exhibits long and delicate fibres. In 

| quadrupeds, the texture of the bones is in general 
coarfer: in the cetacea it is, more loofe; their 
cells are larger, and the laminz which form them 

much broader: it is eafy to diftinguifh their ex- 
ternal fibres, which in the jaws and ribs of 
whales, and cachalots, become, by maceration, 
as diftin@ as thofe of half-rotten wood. With re- 
_ pe to fize, however, they bear no proportion to 
the ‘magnitude of the animal to which they 
Pins; for the a Ay of the bony fibre, as: 
et 6 | well 


& 


re © is they that {well fo fingularly the cranium of 
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: well as thofe of the mufcular, appear to depend 


more upon a chemical Compoñition than upon 
any other-circumftances. 

The bones of birds are of a flender, firm, and 
elaftic nature, and feem formed of laminæ folder- 
ed one upon the other. The bones of reptiles 
and. fifhes are in general more homogeneous. 
The calcarious matter feems more uniformly 
diftributed in rhe gelatinous. ‘This obfervation 
becomes more ftiiking as we approach the carti- 
Faginous fifhes, in w ‘hich the gelatinous fubftance 
completely overcomes, and appears to conceal — 
the calcarious phofphat. | de 

Several animals have no large medullary 
cavities, even in their long fees We find 
mone in the cefacea and /eals. Caldefi long 
fince remarked the fame thing with regard to 
the fortoi/e; and I have made the like obferva- 
tion myfelf. The crocodile, however, has thefe 
eavities very diftinct. | 

In fome bones we find other cavities, called 
fnuses, which contain no marrow. ‘They alf 
communicate more or lefs direétly with the 
exterior of the body. Man has finufes in the 
os frontis, the os fphenoides, and the offa maxil- 
‘Iaria, which communicate with the nafal cavity. 

In feveral mammiferous animals thefe finufes 
extend much farther backward, and penetrate 
th rough a great part of the body of the cranium. 
In, the hog they proceed as far as the occiput. 


| 


the 
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the elephant. They even penetrate into the 
heart of the bones of the horns of oxen, goats 
and facep. The gazells are the only animals 
with hollow horns that have the nucleus of 
their horns folid or fpongy without any large 
cavity. | 

* There are other finufes in the temporal bone 
which communicate with the cavity of the 

tympanum, ‘Thefe are particularly extenfive 

in birds, and in them occupy as much fpace as. 
the nafal finufes do in quadrupeds. They pro- 
duce the fame effect on the cranium of the owl 
as the other kind of finufes have upon that of 
the elephant. 

_Birds have, in this refpect, a very particular 
ftructure : : their bones, almoft without any ex- 
ception, are hollow internally ; but their cavities 
contain only air, and never marrow. Thefe are 
real finufes in their kind, which, inftead of being 
confined to the head, as in quadrupeds, extend 
throughout the whole {keleton, and have a direct 
communication with the lungs; the air which 
is pufhed into the trachea arteria, efcaping and 
returning reciprocally by a hole in fome one of 
the bones. This organization unites in their 
bones, that levity and ftrength which is requifite à 
for the kind of motion which has been affigned 
to them, and, like all the reft of their ftructure, 
tends to feparate them from the cold blooded 
animals, the cavities in the bones of which are 


either very few or inconfiderable. | 
“Vou. I J he EAS 
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_ The periofleum is a ftrong white membrane, 
which adheres to the whole fuperficies of the 
bones, except at their articulations. It is called 
’ perichondrium when it covers cartilages only. 
This membrane has numerous veffels; and 
through it thofe pafs which convey blood to the 
cartilages and bones. We know that the prin- 
ciple of the gelatinous fubftance is contained in 
the blood, and that it forms a confiderable por- 
tion of the ferum, or fluid part, which remains 
liquid on the formation of the craffamentum. — 
We alfo know that there is phofphat of lime in — 
the blood, and particularly, that milk, which is 
‘the natural food of man, and feveral animals, at- 
the period when offification is moft active, con- 
tains a great deal of that fubftance. It is, there- 
fore, eafily difcovered whence the bones derive | 
their nourifhment; but the manner in which 
the calcarious phofphat depofits itfelf, is by no 
means fo obvious: fome imagine that it tranf- 
udes from the fides of the arteries; others, that 
it fimply paffes from their open extremities ; 
and finally, others, that the arteries themfelves 
oflify. It is perhaps more probable that it 
combines with the jelly of the cartilage, and © 
that this combination is more particularly effect- 
ed at the time when the blood is fulleft of 
calcarious phofphat, in confequence of the kind 
of nourifhment which the animal receives, or 
_ by the general difpofition of the organs, which 
act in the formation of its blood. We know 
| too 
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too wel that there are diftafes in which the 
calcatious phofphat is removed from the bones 
by more powerful affinities; and that there are 
others in which its too great abundance. injures 
Certain organs, by inducing rigidity, or produces 
excrefcences more or lefs monftrous: its dif- 
proportion in the living body is the caufe of 
 diforders that are accompanied by much incon- 
venience and pain. 
Among the more ‘remarkable phzenoinena 
of-ofeozeny, or the developement of the fubftance 
of the bones, Comparative Anatomy particularly 
exhibits the formations of the AOERS, of the 
deer. — 
_. Thefe horns, in their HHI ftate, are true 
‘bones both in their texture and in their elements: 
their external part is hard, compaét, and fibrous; 
their internal part is fpongy, but very folid. 
It has no large cells, no medullary cavity, and 
no finufes. It is fufficiently well known what 
their external forms are, whether in different 
fpecies, fuch as the e/k, the rein-deer, the f2//07- 
deer, the fag; the roc-buck, &c.*or at different 
ages in the fame {pecies. But thefe objects 
' belong to natural hiftory, properly fo. called. 
The bafes of the horns adhere to, and form one 
body with the os frontis, in fuch a manner that, 
at certain ages, it is impoffible, from their in- 
_ ternal texture, to determine the limits between 
them; but the fkin which covers the forehead 
Moes not extend further; a denticulated offeous 
OH RAT Ne more | 
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fubftance, called the burr, furrounds it; thereïs 
neither {kin nor periofteum on this fubftance, 
nor on the reft of the horn; on thefe parts are 
only to be feen furrows more or lefs deep, which 
are the veftiges of veffels that were diftributed 
along their furface when they were foft. Thefe 
hard and naked horns ‘remain only one year on 
the head of.the flag; the period of their fall is 
varied according to the fpecies; but when it is 
near, there appears, on fawing them longitu- 
dinally, a reddifh mark of feparation between 
them and the eminence of the frontal bone 
which fupports them. This mark becomes 
more and more apparent, and the offeous par: 
ticles of that part lofe, at laft, their adhefion. 
At that period a very flight fhock frequently 
makes the horns drop off; two or three days 
commonly intervening between the fall of the 

one and that of the other. | 
The eminence of the frontal bone, at that 
time, refembles a bone broken, or fawed,tranf- 
verfely, and its+fpongy texture is laid open. 
The fkin of the forehead foon covers it; and 
when the horns are about to fhoot again, tu- 
bercles arife, which are, and which remain, 
covered by a production of the fame fkin, until 
they acquire their perfect fize.. During the 
whole of that time the tubercles are foft and 
cartilaginous: under the fkin is a true periof= 
teum, in which veffels, fometimes as thick as the 
little niper. are aa hated, and penetrate the 
se Peo fel mals 
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tafs of cartilage in every direion. The car— 
tilage offifies gradually as other bones; it paffes 
through the fame ftages as the bones of a foetus, 

- 6rofan infant, and finifhes by becoming a perfect 
bone. During this time the burr at the bafe of 
the horn penetrates the indentations through 
which the veffels pafs, and alfo developes itfelf. 
The indentations, by their growth, confine the 
veflels, and in the end obftruct them. Then the 
{kin and periofteum of the horns wither, die, and 
fall off ; and the bones again becoming bare, in 
a fhort while drop off, to fpring up anew, and 
always more confiderable in fize. ) 
‘+ The horns of the ftag are fubje@ to difeafes 
- exactly fimilar to thofe of ordinary bones; thus, 
in fome the calcarious matter is extravafated; 
and has formed different exoftofes; in others, 
on the contrary, it, is found in too fmall a 
quantity, and the horns continue porous, light, 
and without confiftence. 

‘Shells are envelopes, formed by a calcarious 
fubftance, of a foliated texture, and almoft as 
heavy and hard as marble. Thefe make’ cover- 
ings for a great number of animals of the clafs of 
molufca ; and every one knows that the variety: 
of their forms, their more or lefs vivid colours, 
and the brilliancy of their mother of pearl, con 
ftitute fome of the fineft ornaments of the 
cabinets of virtuofi. Natural hiftory fufficiently 
explains thefe forms, and their relation with the 
| orders and genera.of the animals which inhabit 

En L 3 | them : 
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them: at prefent I have only to confider their 
texture, their growth, and the manner in which 
they are united to the reft of the body. 

They are compofed like bones of a calcarious 
matter, intimately connected with a gelatinous 
fubftance, and which may be, in like manner, 
feparated by means of acids; but this matter is 
not difpofed in lamina, or in fibres; it is uni- 
formly extended throughout the whole body of 
the fhell. 

It is only in fome fpecies that we find ftrata 
eafily feparated, and, as it were, agglutinated to 
each other like the leaves of paper in the forma~ 
tion of pafteboard. We know, from obferva- 
tion, that thefe ftrata do not all exift in young 
animals; they have only the moft external, 
which are, at the fame time, the fmalleft. In. 
proportion as the animal.increafes in age, it, 
forms a new ftratum on the internal furface of 
the fhell, which extends beyond the edges of all. 
the preceding ftrata, fo that each operation of 
this kind adds to the fize of the fhell, in length, 
breadth, and thicknefs. ‘Thefe are certain facts; 
to prove them it is only neceflary to compare 
fome fhells of the fame fpecies that have belong., 
_ ed to individuals of different ages; the feweft. 
ftrata will always be found in the fhells of the: 
young. Mu/cles, which may be obferved when. 
they are very young, and even before they quit: 
the matrix of their mother, have, at that period, 
hells confifting of one Rata only; but the 

fhell | 
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fhell is not therefore foft and gelatinous ; it 
poffeffes the fame firmnefs as the adult fhell, 
thinnefs. 

But are the te sieh thus récolte 
| Monies the dimenfions of fhells, produced by 
developement, or by a fimple juxta-pofition ? 
Do the nutritive veffels depofit the calcarious 
| juice at different points, or does it only tranfude 
through the fkin’ of the animal, and attach itfelf 
to the pre-exifting ftrata? Thefe are queftions 
with refpect to “which phyfologifts are. not 
agreed. | 

The body of the fnail appears to adhere to its  : 
fhell only where the mufcles are attached; but 
- Reaumur having placed thin pellicles between 
_ the body and parts of the fhell, which he pur- 
pofely broke; thefe fractures were not repaired; 
but when this; or any other obftacle, no longer 
prevented thejuices owing from the furface of the 

fin, the injured part was feat) regenerated. 
Thefe fats favour the idea of "the fimple 
_ juxta-pofition ofa tranfuded matter: we obferve, 
however, on the other hand, that the oyfter and 
mufcle adhere to the fhell not only by their 

hufcles, but by the whole border of their cloak ; 
befides, the oyfter has always between the two 
laft ftrata of the convex valve, a confiderable 
vacuity, which is filled with a foetid acrid 
liquor, and which communicate with the i interior 
a she Mee by a particular aperture. How is 
L 4 this 
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this vacuity produced? and, above all, how is it. 
removed upon the formation of each new ftra- 
tum, if the arterial and abforbent veffels do not 
_ penetrate into the centre of the ftrata, to regulate. 
_ its pofition, and to remove, from time to time, 
the particles of the fhell ? | 

Some obfervations feem to prove that there 
are teftaceous animals, which, at certain periods, 
caft their old fhells entirely off, and acquire 
new ones; but this re-production may alfo take : 
place by developement, as in the horns of the. 
deer. If the internal ftrata of thofe fhells which. 
are not caft off, be produced by a developement 
of this kind, it may be compared to that which 
forms the internal laminæ of the hollow horns of 
the ox, fheep, and other ruminating mammalia, 
and even to that by which the epidermis is pro- 
duced in all animals; that is to fay, there muft 
take place a withering, or, as it were, the death 
of a membrane, which feems to preferve a fort 
of organization while it remains unexpofed:to > 
external elements, or while it has not de 
its proper degree of folidity. 

In this manner, it appears, are produced all de | 
hard parts which may be regarded as the bones 
of animals that have no vertebræ. In cray fifh, 
for example, the calcarious cruft which, in them, 
is at once fkin and fkeleton, grows no more after 
it is completely indurated. The animal, how- 
ever, continues to increafe in all its foft parts; 
and when thefe become too much confined by 

the 
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the envelope, the latter fplits and is detached: 
but a new covering is found below the old one, 
which i is formed while the latter lofes its con- 
nection with the body, and as it were dies. The 
new envelope is at firft foft, fenfible, and even 
provided with veflels : but a quantity of calcari- 
ous particles, previoufly accumulated in the 
ftomach, is foon depofited in this covering, 
hardens it, obftruéts the pores and the veffels, 
and renders it in every refpect fimilar to the fhell 
it has replaced. | 

The induration of the covering of infects is. 
not completed until they acquire their laft form, 
after which they have no longer any occafion. 
to change their fkin: but all their fkins they. 
previoufly caft, though foft, are dead, and already. 
replaced by others, which develope themfelves 
underneath that which is deftined to fall off. 
All the hard parts therefore of white blooded 
animals, whatever may be their confiftence and. 
chemical nature, ought to be compared. with. 
refpect to the manner of their growth to the 
epidermis, to nails, and to hollow horns, rather 
than to real bones. The fame remark fhould 
perhaps be applied to certain external parts of 
fifhes, though their fubftance is ftritly offeous. 
Imean the bucklers of the furgeonand cyclopterus, — 
and the fpinous tubercles of the ray. 

Some white blooded animals have alfo hard 
parts internally; but they are not articulated in. 
fuch a manner as to form the bafes of moveable 


3) members, 
Fr oe 
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members, and their texture differs confiderably 
from that of ordinary bones. The moft remark- 
able of thofe hard parts are, the teeth in the 
ftomach of the lobftér, the defcription of which, 
‘as well as that of the common teeth,.we .fhall 
poftpone until we come to treat particularly of 
digeftion, and of the bones of cuttle fifh, and 
calmars, of Whsen we are now ADOBE to At an 
idea. 

“Fhe common cuttle fith Cfepia officinalis} 
contains in the flefh of the back an oval fub- 
ftance, convex before and. behind, white, folid, 
friable, and of a calcarious nature. This fub~ 
| ffance is not attached to the flefh, but has the ap- 
pearance of a foreign body introduced into it. 
‘There is no indication of any veflel or nerve 
- penetrating it, nor is any tendon affixed to it, 
ft is compofed of thin parallel lamellæ, which 
are not in immediate contact with each other. 
The intervals are occupied by an infinite number 
of fmall hollow columns ftanding perpendicular 

etween one lamella and another, and arranged 
in a very regular quincunx. 

As the fuperficies of the lamellæ are plane, 
and thofe of the bone itfelf convex, they necef. 
farily interfect each other: the points of inter. 
fection are marked-on the: furfaces of the bone 
by regular curvilinear ftriæ. Thefe bones have a — 
kind of wings which are of a lefs opaque nature, 
lefs brittle, and have a greater refemblance to 
thin elaftic horn, than the body of the bone. — 

| | if To 
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: To this laft fubftance the part called the bone . 
in the calmars (fepia Loligo) bear a refemblance; 
they are tranfparent, elaftic, and very brittle; 
their fhape is fometimes that of a leaf, and fome. 


times it is fimilar toa fword blade. Their con- 


nection with the foft parts is the fame as the 

boné of the cuttle fifh, 

We alfo find a fmall femi-cornuous and, Gini 
friable plate in the body of the flefhy lobe, which 

covers the branchiz of the aplyfia, and there is 

even one ftill fmaller in the cloak of the flag. . 

Every thing tends to convince us that thofe 
hard parts which are found within molufca, grow 
by ftrata, like their external envelope, and that - 
they area kind of internal thells. 

Two genera, which we place among the zoo. 
phytes, but which will perhaps acquire a higher 
place when their organization fhall be com- 
pletely known, vx. ftar fifh (aferias), and: fea 


urchins (echinus), have a kind of fkeleton, the. . 


nature of which appear very much to refemble: 
that of the fhells of the molufca. 

‘In the Conk this fkeleton is a folid calcari- 
ous envelope, frequently very hard. It has a 
number of little holes through which pafs mem 
branous feet, furnifhed with tubercles and points: 
analogous to the fubftance of the fhell {whieh 
play freely on thefe tubercles. 

- Inthe ftar fifh the calarious part forms a ftalk 
compofed of a number of fmall articulated ver- 
Be) which extend net the addy of each of 

the 
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the branches of the body, and to which isattached . 
a kind of offeous grating, which fupports the 
remainder of the envelope of the branch to which 
it belongs, and which is rendered remarkable, 
even externally, by its projection, and by the 
tubercles of different-forms that cover the whole 
of its furface. | 
Their offeous ftalk cannot he regarded as 
completely external, fince it is covered outwardly 
by an epidermis and other foft parts. This is 
perhaps the moft ftriking exception to the 
general rule that white blooded animals gab no 
internal articulated fkeleton. 
The mode of growth of the fkeleton of the 
ftar fifh has not yet been fufficiently inveftigated : 3 
that of the fkeleton of fome bolothuria is ex- 
actly fimilar. | 
Finally corals, other bu and lithophytes, 
have. hard parts, which are fometimes cornuous, 
fometimes calcarious, and fometimes fpongy, but 
which grow by fimple juxta-pofition, or at leaft 
like fhells, by the fucceflive developement of 
feveral ftrata. In fome, this growth takes place 
externally, and the fenfible fubftance envelopes 
the old ftrata, by new ones, with which it again” 
covers itfelf: Such i is oe ce in lithophyta and 
ceratophyta. 
In others,the parts whichhaveonce REA RE | 
proper hardnefs, no longer increafe in thicknefs ; 
but new fhoots or branches are formed at their 


extremities : Such are all the jointed zoophytes. 
3 All 
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“All thefe productions contain, like botits and | 
fhells, a mixture if earthy matter and animal 
gluten. 


einen ba | | — 
Articre III, 
OftheArticulations of the Bonesand their Motions, 


Ty is known that the bones are divided ac- 
cording to their forms, into long bones, flat 
bones, and bones of which alt the dimenfions are 
‘nearly equal. 

We are alfo acquainted with the names given 
to their eminences and cavities, and thofe which 
indicate the ftate of their furfaces: thefe things. 
belong merely to defcription, and might have 
be n very well expreffed. without fo great a 
parade of technical terms. 

We fhallat prefent only notice what relates 
to the articulations, becaufe they determine the 
motions of which the bones are fufceptible, and 
‘becaufe fome of them have a very great influence 
in the ceconomy of different animals. : | 

- Some articulations admit of no motion what- 
ever:—by fome an obfeure and very limited 
motion is performed ; while others are difpofed 
in fuch a manner that the bones of which they 
are compofed move freely on each other, either 
in one or in feveral directions. — meee 
1 ER ee ae Ir 


+ 
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It not only happens that the correfponding 
bones are differently articulated, in different . 
kinds of animals, but further, there are bones 
which, though they do not even touch each other 
in a preat number, are however articulated, or 
ingrafted into one another, in fome fpecies. 
There are even fome animals in which we obferve 
particular kinds of articulation which do not 
exift in any other. 

Articulation without motion, or Jynarthrojis, 
which takes place when two flat bones join 
each other immediately by their edges, is called 
future. cis denticular when thofe edges are. 
notched and indented into one another; harmonie. 
when they fimply touch each other; and /qguamous 
when the thin edge of the one covers that of 
the other. The bones of the cranium and 
face of man afford examples of thofe different. 
kinds of futures; thefe are the only bones that 
are united in this manner in the human body, 
but we find other examples in other animals. 
The ribs of the tortoife are very broad, and in- 
dented with one another, and with the vertebrae 
of the back to form the fhell. Thefe futures have 
even impofed upon feveral naturalifts, who have 
imagined that foffil fhells of the tortoife were 
parts of the human cranium. The parts of the 
fternum, or rather the breaft-plate of the tor- 
. toife, are likewife joined by denticulated futures ; 
the fame kind of junction takes place in feveral 
of the bones that form the ofleous girdle to 

ees 6 which 
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which the pectoral fins of fithes teh attached. 


The inferior and middle junction is a very ° 


perfect indented future in the flur7; and in fome 
other getiera it is flattened horizontally in the 
- fore part. 
The junction of the bones of the head in 
; mammiferous animals, refembles very much thofe 
we obferve in the head of man; and in both 
they difappear with age in confequence of 
the progrefs of offification.. The bones of the 


heads of birds and fithes are almoft all con- 


nected by harmonic and fquamous futures, and 


_ it appears that they unite more readily than 


thofe of quadrupeds. … 
In the lateral parts of the head of fifhes, and in 
the flaps of their branchiæ, we obferve a particu 
Jar kind of articulation, which refembles the 
-{quamous future, in this, that it.confifts of thin 
edges, of two flat bones overlapping each other, 
but which differs in admittingamotion by which 
the bones can bend or flide one upon the other. 
Gomphofis is a fecond kind of articulation 
without motion, in which one bone is inferted 
- as a wedge into a cavity in another bone, or.in 


which it is contained, as a tree in the earth, by 


its roots. The teeth are the only example of 
this kind in man and in quadrupeds. The /aw 
{/b affords another inftance in the hooks which 
are funk into both fides of its long muzzle, and 
which fuggefted the name the animal bears. 
(ats ce teeth, however, are not attached in this 


a: 


manner — 
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manner more than thofe of rays and jharks ; but. 


are merely connected to the fkin, while in other 


fifhes they are intimately united with the jaw-. 


bones ; or thefe bones anfwer inftead of teeth. 
We ought to notice here a third kind of im- 
Niobeeble® articulation, of which there is no eX- 
ample in the human fkeleton. It is that in 
which a bone: or other hard part inferted in 
one cavity, receives in a cavity, in its own bafe, 


an eminence arifing from the bottom of that in 


which it is placed. The nails of cats, and of 
feveral other quadrupeds that have ftrong claws, 
. are joined in this manner to the laft phalanges 
of the toes. The tufks of the mor/e alfo receive 
a pivot from the bafis of their alveoli. 
Amphiarthrofis, or that kind of articulation 
which admits only of femi-motion, is not thus 


limited by the figure of the offeous parts which. 


conftituteit, but by the cartilaginous or ligamen- 
tous fubftance placed between the bones that 
form the articulation, and which firmly unites 
them. The bones of the pelvis are joined by this 
fort of intermediate cartilage in fuch a manner 
that without confiderable efforts er can fcarce- 
_ly have any motion. 


¥ 


The bodies of the eérbte a& more freely * 


upon one another, becaufe the fubftance which. 
unites them is thicker and more flexible. Their. 
union takes place in quadrupeds and fifhes in 


the fame manner as in man: but in the neck of 


birds, ‘bi a ate) the whole extent of -the 


~ {pine 


ta 
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fpine of ferpents, their articulation’ is completely 
moveable. ‘They: join by furfaces which are 
not united by any other fubftance, and which 
are held together, like the bones of our hand or 
foot, by a ligamentous capfule: This, in part, 
accounts fort their great mobility. | 
. We may alfo rank among the half-moveable 
"articulations, thofe of the bones of the carpus 
and tarfus, which, though provided with few 
and fmooth articular furfaces, are fo confined by | 
the furrounding ligaments, that they can only 
move upon each other with confiderable dif- 
ficulty, and within a very narrow fpace.: But 
the difpofition of their furfaces gives them a 
more important character, which fhould induce 
us to arrange articulations of this kind in the 
third clafs; that of the free articulations, or 
diartbrofiss ) Ait | 
‘| In the joints of the two preceding claffes, the 
edges or furfaces of the bones which form an 
Ainion, either come immediately in contact, or are 
bound one to the other by a fubftance which at- 
taches itfelf throughout the whole of their fur- 
faces or edges. The periofteumis continued from 
one bone to the other, and is more intimately con- 
nected at the place of their junction than to any 
other part. On the contrary, in the moveable ar- 
ticulations of which we have to fpeak, the oppo- 
fite furfaces of the bones are free and diftina; 
each is covered with a fmooth and polifhed car- 
.tilage; the sen is occupied by a liquor, and 
Vou. I. | K fometimes 


~ 


130 cr Esér Orcans or Motion. À 


fometimes by folid bodies, as glands, ora dirai 


_piece of cartilage. Both bones are attached to, 


each other by a continuation of the periofteum,, 
which does not cover the articular cartilages, but 

paffes from the one bone to the other, and thus 
forms a kind of. capfule, in which the articular, 
fubftances are inclofed in fuch a manner that 
nothing can efcape from or pafs into the cavity. 
There are frequently other ligaments either, 
within or without the capfule, which ftrengthen 


‘it, or limit the motions of the bones more than. 


the capfule could. of itfelf have done. 

The number and rigidity of thefe ligaments, 
but ftill more the form of the depreffions and 
eminences of the articular furfaces of the bones, 


govern the extent and direction of the motions. 


A bone articulated with another by one of its 
extremities, can only move upon it in two ways, 
viz. by flexion or torfion: flexion takes place 
when the extremity of the bone moved, which 
is fartheft from the joint, approaches the bone 
which is fixed; for when the two bones are ina 
ftraight line, that extremity, is moft diftant from 
the latter. Torfion, or twifting, takes place 
when the bone moved. turns round its own axis, 
or round an imaginary axis, polling thr Mers the 
articulation, : : : : - 

It will be readily oi that torfion. « can - 
only be performed when the articular furfaces 
are plane or fpherical, and that the, latter only 
are capable of flexion in every direction; but 
SE when. 


! 


; 
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when the furfaces are cylindrical, or each partly 
convex and partly concave, the motion muft be 
confined to one direction; the bone will always 
remain in the fame plane fo long as that with 
. which it is connected is not difplaced, and will 
defcribe the fegment of a cone gh its centre 
in the articulation. 

That fpecies of joint which admits of Font 
one kind of flexion is’ called ginglymus, that 
which allows it in every direction enartbrofis, or 
arthrodia, according as the furfaces are more or 
_ lefs convex, and the flexions more or dels: com- 

| ip ci : si d MAN ER 1 

When one bite is jb aadetied to another by 
two extremities, and is reduced to fimply turn= 
| ing round, it forms a kind of A which 

is called rofation. | 

| Fhe’ head is attached to the trittik, the lowet 
jaw to the head, andiall the parts of the ex4 
tremities are ‘attached to each other by thefe. 
different kinds of moveable articulations ; but 
each particular part is not always joined in the 
fame manner in the different claffes of anià 
mals. ‘The head in mammalia is articulated by 
ginglymus; that of birds by arthrodia. The 
radius in man is connected’ by arthrodia with 
the humerus, and by rotation with the ulna. In 
the rodentia, hogs, &c. the radius is attached to 
the humerus’ by ginglymus, and is immoveable 
at its junction with the —_ ‘in “aies ER 
it As even completely united. pee EC anti 

BRR ii; K 2 ; Some 
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Some fifhes exhibit particular modes of move 
able articulations, of which the fkeleton of many 
and other mammiferous : animals, afford no 
examples. | 

The firft, which may likewife be referred to 

ginglymus, is the annular articulation, in which 
a bone is, as it were, ftrung, like a bead, upon a 
branch, or at leaft upon a cylindrical eminence, 
and: almoft detached from other bones. The 
firft {pines of the anal fins of fome chatedons : are 
articulated in this manner. 

‘Fhe fecond is an articulation which can bé 
rendered immoveable at the pleafure: of the 
animal. ‘The moveable bone has a fmall hook; 
and it is in the power of the animal, by turning 

that bone round, to infert the little hook in a 
hole in the immoveable bone. . In this manner, | 
by a flight flexion, the moveable bone is fo 
linked, that its pofition cannot be changed 
except by a motion precifely contrary to that 
which faftened it to the other, and every effort 
_ in another direction is ufelefs. It is thus that the 
filuri and gafferoftei fix the firft {pines of their 
pectoral fins, when they wifh to’ ufe them in 
combat. his 

We have already noticed the kind of move. | 
able articulation which takes place between the 
thin edges of two flat bones, and which allows 
the one to flide over the other. In birds we find 
another kind of joint, which admits a: fimilar 
motion, but which is produced between plane 
gite a 8 | Surfaces. 
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furfaces. The palatine arch of the PF bill 
of the duck has this kind of furface, corref, pond... 
ing with others ftuated at the bafe of the 
cranium. 
_. The. molufca have no ausiculasions Sei He in 
shits Galles Thofe of the bivalvular kind are, 
‘in general, articulated, by ginglymus, more or 
lefs compôfed, in proportion to the number of 
indentations, the fhells form with. one another. 
They have neither capfule ner articular car- 
tilages. Externally thereis an elaftic ligament, 
which forces the valves to open. when the 
mufcles that ordinarily keep. them fhut are 
relaxed. The different pieces which form the 
multivalve fhells, are either, connected together 
by a common cartilaginous membrane, or they 
are immediately attached to. the body of the 
animals. .. The-chitons. move their fhells by 
bits the edges flide one upon the other. In 
the auatife there is only one commen motion for 
opening and fhutting, which is performed by 
ginglymus, as in the bivalves, The opercula of 
fome univalve fhells, particularly the xerite, are 
alfo articulated by ginglymus to the iii 
fhell. | 
The cruftacea and. infe@ts have a. common 
fyftem of articulation, which depends upon the 
pofition of, their hard parts exterior to the 
_ mufcles. As thefe hard parts form a kind of 
_gafe, the interior of which is occupied by the 
moni les, they cannot be articulated by fimple 


K 3 and 
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-and complete furfaces; they, therefore, can 
neither have arthrodia nor enarthrofis. : All their 
moveable articulations are reducible to three 
kinds; ginglymus is the only one which exifts 
in thofe parts that require a folid point of fup-. 
port, becaufe, the {caly coverings of the members 
being tubular, they muft be fupported, at leaft, 
at two points of their circumference. This 
neceflarily determines the articulation by gin- 
glymus. With refpect to the parts which require 
no folid point of fupport, they are either fimply 
fufpended by ligaments, or articulated by ##- 
oli ion. 
| Anclufion occurs when one pire. enters and 1s 
enclofed in another. In this manner the limbs 
of infects are incafed in the thorax, and the 
annular coverings of their abdomen into one’ 
another. As the:part which receives, and that 
which is received, are each the fegment of a — 
fpheroid, the laft may perform the motion of 
turning; it may alfo penetrate more or lefs into 
the firft, either by the whole of its circumference, 
or more on the one fide than on the other; but 
what is properly called flexion, cannot "be 1. 
formed by this articulation. 
The parts of infects which are watts by 
_ ginglymus, and which are principally the differ- 
ent portions of their limbs, are very much hol- 
- lowed on the fide where the flexion muft necefu 
farily be moft complete; the interval is fupplied 
bo a flexible membrane, and there is no other 
ligament. 
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ligament.… The articular tubercles ard de- 
preffions are fo arranged that they cannot be 
luxated without being “brokers the flight cur- 
_Yatures, which form a kind of hooks, tend ftill 
. further to produce this effect. | 

4 = i : 


~ if Articie IV. 


of the T. erdons, of t the Compofit tion of the MM tes 
and d of cpa Adtion. 


Pe mode of Gti dilating determines he num- 
_ ber, kind, and direétion, of the motions which 
‘the bones that form it are capable of PAT 
ing. 

The panties and direction of ie ele 
attached to the bones, determine the number, 
kind, and direction of the motions they really do 
perform. | 

The mufcles are anette’ to ; the bones by ten= - 
dons. The tendon, like the mufcle, is of a 
fibrous texture; but its fibres are clofer, more 
firm, and of a filver whitenefs. It is penetrated 
by fewér veffels,-and no nerves. Its fubftance 
is almoft entirely gelatinous; and it poffeffes 
neither fenfibility nor irritability; it forms only 
a pañive link, Nie nes the ae me on the 
+ bone. } 

“ Et aren Periods: | 
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Portions of tendon are, however, found both 
in the infide and on the furface of feveral 
mufcles. Even thofe tendons by which the 
mufcles are inferted into the bones, penetrate a 
certain length into the flefhy fubftance, where 
they are interlaced in different manners. The 
form of the tendons varies as much as that of 
the mufcles. Thofe tendons which are broad 
and thin are called aponeurafes. — 

In its gelatinous quality the tendon has a 
ftrong affinity to the offeous principle, or phof. 
phat of lime: it receives it with facility, par 
ticularly when its action is frequently repeated, 
and when it is employed in violent motions. 
Heavy birds, that walk much, have the tendons 
of their limbs offified at a-very early period. 
The fame thing happens to the jerboa, and other 
animals, that conffantly leap with their ‘cing aaa 
Iimbs. 

The tendons of the ay pa and ‘efecias in 
the mufcles of the thigh and limbs, differ, in 
their nature, from the tendon of red- blooded 
animals ; they are hard, elaftic, and.have no ape 
parent fibres; they are covered by the flefhy 
fibres which are inferted into their furfaces, _ 
The tendon 1s frequently articulated with the ; 
. fealy cafe which it has to move, in the fame 
manner as one bone is articulated with another: 
it is connected with that cafe by a membranous | 
ligament. This is particularly obfervable 4 | 


the ercat claws of cray- fife. 
T he 
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“The tendons of the molufca are not apparent ; 
bur this is, doubtlefs, owing to the colour being 
the fame in the tendinous and the flefhy parts. 
With refpect to their chemical nature, it is cer: 
tain that maceration and concoction completely 
detach the mufcles from the hard parts, a ctr. 
‘cumftance which, can only happen in confe: 
quence of the diffolution of their connecting 
medium; that medium, therefore, does nôt con- 
fift of fibrine, as in the reft of the mufcle, fince, 
if it did, it would be indiffoluble, 

It is probable that the elementary mufcular 
“fibres all exercife an equal force at the moment 
of their contraction; but the manner in which 
they are difpofed in the mufcle, and the fitua- 
tion of the mufcle itfelf, with refpect to’ the 
bone, or part it has to meve, affard a more or 
lefs advantageous employment of that force. 
The action of a mufcle, therefore, cannot be 
eftimated by its mafs only, nor by the number 
of the fibres that compofe it. Two other circum — 
ftances are neceflary to be confidered ; the com- 
* pofition of the mufcle, and its infertion. 

The mufcles are divided into fimple and com- 
pound; the fimple are thofe in which all the 
. fibres have a fimilar difpofition; the moft com- 
mon are the ventriform; their fibres are nearly 
parallel, and form a long bundle, of a round 
fhape; their flefhy parts fwell, more or lefs, in 
the middle, which is called their belly; they 
become fmaller towards the two extremities 

where 
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where they terminate in the tendons. Another 
kind of fimple mufcle confifts of thofe that are 
flat, and have parallel fibres; they form a fort of 
flefhy membrane, which, inftead of ending in 
{mall tendons, is terminated by dd se or 
-tendinous membranes. Both thefe kinds fome- 
times have tendons, or aponeurofes, in their 
middle, and at other points of their bodies. It 
is obvious that; in either, the total action is - 
equal to the fum of all the particular actions 

of the fibres, and that, if the a¢tion experiences 
_ any difadvantage, it is owing to the mode of the 
infertion, and not to the compofition- of the 
- mufcle. This is not the cafe with the twoother 
kinds of fimple mufcles—the actes and the 
penniform. , 

Radiated mufcles are thofe that have het 
fibres difpofed like the radii of a circle, and 
which, proceeding from a bafe more or lefs ex- 
tended, incline towards each other, and are in- 
ferted in a {mall tendon. | 

Penniform mufcles have their fibres | difpofed 
in two rows, which unite in a middle line, and 
form, with each other, angles more or lefs ob- 
tufe, fo that they refemble the feathers ofa quill. 
The tendon is the continuation of this midale 
“line. | 

It will be readily dou de that, in thefe two 
kinds of mufcles, the total or refulting force is 
lefs than the fum total of the component forces, 
and that it is only equal to the funy of the - 

diagonals 
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diagonals of the parallelograms, which may be 
formed from every two fibres that unite in pro. 
ducing one angle. 
© À compound mufcle is formed by the af- 
femblage of feveral which unite in one common 
‘tendon. Thefe niufcles may be fimilar in their 
nature, but fometimes we find very different 
kinds, as the radiated, the ventriform, &c. 
‘uniting to form one compound mufcle.: The 
particular action of each may be eftimated ac- 
cording to the preceding obfervations. Their 
total action muft afterwards be calculated ac- 
“cording to the degree'of their inclination. 
** Laftly, there are fome mufcles which have 
only one belly, with divided tendons; others | 
. have feveral flefhy parts, and feveral tendons 
interlaced together in different ways. Thefe © 
Jaft may be called complicated mufcles. 
_» From thefe different difpofitions refult the 
abfolute force of the mufcles; their infertion 
determines their real effect. The mufcular 
infertions may be referred to eight diftinét kinds. 
Mufcles may be deftined to comprefs the foft 
parts contained in a certain cavity; they then 
envelope that cavity in different directions, in 
the form of membranes or bands. Such is the 
difpofition of our abdominal mufcles and dia- 
phragm; fuch is that of the mufcles of flugs, 
other molufea, and naked worms, which can 


| contra@ themfelves in every direction. When 


ere So jé act together, it is ree the purpofe 
“a at es 
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of expelling fome matter from the body, as eggs, 
excrements, &c. but they ufually act alternately, 
and then their effect is to enlarge one of the 
diameters of the cavity they furround, and to 
diminifh the other. Thus, at each infpiration, 
the abdomen becomes wider and fhorter, while 
the contrary happens on each exfpiration, In 
- this manner flugs and Jeeches lengthen. and 
fhorten themfelves, by moving, in the firft cafe, 
their tranfverfe or annular mufcles, and, in the 
fecond, their longitudinal mufcles. 

In this manner, alfo, the mufcles act which 
are deftined to lengthen or. fhorten, to relax or 
compre les any foft part of the body, fuch as the 
tongue of. manor NRA THDRASS or the horns of 
fnails. | 

The heart, ‘the. HN ou eh ere &c. 
have likewife mufcles of this kind. 

Other mufcles are calculated to widen or 
contract fome foft aperture: fome of\thefe fur 
round the orifice like rings, and are called /phinc- 
ters; others are infertéd in a manner more or lefs 
directly in the edges of the opening. When 
they are uniformly extended around the orifice, 
‘ qt preferves its figure, and is always dilated, or 
contracted, in the fame manner. The eye-lid 
of the moon fish, and the anus of the /nail, afford 
examples of this kind of motion... When, how= 
ever, thefe mufcles have different directions, 
and make different angles with the. cdges they 
have to move,: the form of the. aperture is very 
6 variable 5 
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variable; fuch, for inftance, are the lips of man. 
No animal comes near him with refpect to the, 
mobility of this part; and no one, therefore, 
poffeffes fo expreffive a phyfiognomy. 

‘Another employment of the mufcles is to 
extend and fold back, like curtains, membranes 
that are deftined to cover certain parts, fuch as 
the eye-lids of man, quadrupeds, and birds. 
When thefe mufcles are placed in the body of 
the membrane, their difpofitions are fimilar to 
that of which we have juft fpoken; but, when 
they are fituated externally, they have the form 
“of very complicated pullies. . We fhall explain 
them when we defcribe the eye of birds. © 

A fourth employment of the’mufcles may be 


- that of turning, or rolling about, a globular mafs, 


which:is free, and fupported on every fide, as 
the eye in the orbit, or the mouth of the fnail in 
its head. The mufcles then furround this part 
as the portions of a hoop, which is turned to the 
fide of the mufcle that contra&s moft ftrongly. 

. Thefe four modes of action are, in reality, all 
wefiitihils to that of the {phincters, or circular 
mufcles. They ‘are always performed by a 
girdle, or portions of a girdle, which Se 
or clofe upon the parts. they furround. 

» The following mode, in which the mufcles ac& 
on the bones, and other hard parts, may be com- 
pared to the action of ropes, drawing a refifting 
object in a certain direction. The fubject . 
which is thus drawn, may be equally acted upon 
gu | . in 
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in all its parts, fo as to remain always parallel to 
_itfelf. : Such is the motion by which we elevate | 
or deprefs our os hyoides and our larynx. The 
mufcular fibres may then be regarded as ropes 
“pulling in the direGtion:in which the motion of 
the part acted upon is to be performed. This 
. Is the moft advantageous manner in which they 
can be employed; and we find it exifts in the 
fierno-hyoideus and the: genio-byoideus. If the 
mufcles diverge, there is an equal quantity of 
action on both fides, and the refulting force is 
then employed in the moft advantageous manner: 
this 1s what we obferve in the ee Mane and 
apne ore | | : 
_+ But when the bone: atted upon: is satel led 
at any particular point, it cannot be: elevated or 
depreffed all at once: It muft then be’ con- 
fidered as à lever cc its fulerum in the 
articulation. | | | fe) 
When the: articuldtiom i is between the two ex= 
tremities, and the mufcles aré placed at one of 
them, the bone forms a lever ofthe firft rank. 
We have an example of this kind: in the mans 
dible of the cray fifa.» The mufcles which are 
attached to the olecranon and os calcis, alfo 
furnifh fimilarexamples.. The moft remarkable 
is the tibia of the birds called grebes'and divers, 
which has a long apophyfis ‘elevated’ above the 
knee, and which ler as a PORTER for the 
ih 708 130 Fan a RATE 


+ » 
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But the moft ordinary cafe is that in which, — 
the articulation is at one of the extremities of 
the bone, then the moft favourable pofition for 
the mufcle is when it rifes from another bone 


_ parallel to that which it has to move, or which 


_ forms with it only a very fmall angle; fuch is 
_ the cafe, with the mufcles called ixtercofales, 
‘interfpinales, and intertranfverfi: and the mufcles 


which draw together certain bones that have a 
fan-like figure, as thofe of the membranes, which 
cover the branchiæ of fifhes, and the wings of 
the flying dragon. Still, however, thofe mufcles. 
have an obliquity which. is not rendered necef- 


. fary by the pofition of the parts to which they 


are attached, and mibick spuideraaly diminithes — 


their power. 


The molles which alle the pouab of man, 
and, the bill of birds, may alfo be compared to 
the preceding, with refpect to their advan- 
tageous: pofition om account of their little obli- 
quity; but they are.inferted much nearer to the 


__ point-of fupport than-the former, a:circum ftance 


‘which alfo confiderably diminifhes their force. 


The laft mode: of infertion, and the moft 
common of all, is when a mufele attached tq. 
one bone is inferted into another, which laft 
bone is articulated mediately or immediately. 
with the firft, and may be extended. until they 


both form a:right line, or inflected fo as frequent- 
_ ly to make a very fmall angle. This mode is 
_ the moft difadvantageous of all, from the extreme 


kaon sess ere: obliquity 
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obliquity oftheinfertion, whenthe moveableboïié 
is extended, and on account of its proximity to 
the fulcrum. The firft of thefe inconveniences 
is partly corrected by what ate called the heads. 
of bones. Their articular extremities are ufually 
enlarged, fo that the tendons of the mufcle, by 
turning round a convexity in order to be in« 
ferted below it, form more obtufe angles with 
the lever or body of the bone than would be 
practicable if the head did not exift; this dimi= 
nifhes and renders lefs variable the ads of 
their infertion. 

- As to the proximity of the Fitetin, that was 
néceffary to prevent the members from being 
monftroufly large in the ftate of flexion, but 
particularly for producing a prompt and com- 
plete flexion: foras the mufcular fibre lofes only 
a determinate fraction of its length in côntrac= 
‘tion, if the mufcle were inferted at a greater dif- 
tance from the joint, the moveable bone would 
only be approximated to the other by a {mal} 
angular quantity : on the contrary, by inferting 
it near the apex of the angle, a very {mall con- 
traction occafions a confiderable approximation. 
This effect is produced by the mufcular forces , 
and in this manner thefe fort of mufcles ex 
ercifea power which furpaffes all imagination. 

Comparative anatomy, however, affords ex« 
amples of mufcles inferted at a confiderable: | 
diftance from the fulcrum. Birds: have one 
which extends from the top of the shoulder to 

LARGE | the 
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the extremity Eee inc Have the carpus: 
But this happens, becaufe all the angle formed 
by the humerus and ulna, is in them occupied 
by a membrane intended to augment the fur. 
_ face of the wing. 
: yegllt, ig abfo in confequence of the fmall con. 
ae of the mufcular fibre, that the fhort 
bones, which muft be completely inflected, are. 
moved by mufcles attached to bones at adiftance. 
The vertebra and the phalanges of the fingers 
are in this fituation. Mufcles extended from 
the one to the other of thofe bones would not 
have produced a fufficient degree of. flection: 
befides, inthe phalanges they would have made 
the fingers too thick. It is alfo necefflary that 
the tendons of thefe mufcles fhould be attached 
to the bones over which they pafs: were not. 
_ this the cafe, whenever the phalanges were bent 
fo as to form an atch, the mufcles and their — 
tendons would remain in a ftraight line, and 
_ appear like its chord. Hence the neceffity for 
the annular ligaments, the fheaths, and the per- 
forations. This laft organization, which occurs - 
only in the flections of the fingers and toes of 
man, quadrupeds, reptiles, and the toes of birds, 
confifts in the mufcles which have to exténd 
fartheft, being placed near to the bones, and — 
their tendons, perforating thofe of the mufcles, 
which are inferted at a fhorter diftance, and 


: which lie over the firft, When there is only 


sone phalanges, there is but one perforation : 
res I. : 1 but 
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but birds, which have one toe with four, and 
another with five phalanges, have two perfora- 
tions, and confequently three mufcles ; one per- 
forated, one perforating and hata and one 
perforating. 


The vertebrae which Have to PA great 


motions; for example, thofe of the neck in 
birds, and the tail in quadrupeds, havealfo very 
distant mufcles ; but their long flender tendons 


are inclofed in fheaths, which they do not leave - 


until they are oppofite the (singe into which. 


they are to be Rat 
ARTICLE V. 


General Remarks on the Skeleton. 


W E have already fhewn that the fkeleton is a 


collection of hard parts, fupporting the body, of 
which it forms as it werethe frame. In the in- 
vertebral, or white-blooded animals, it is exter- 


nal; and then its form is the fame as that of the 


animal, fince it inclofes all the other parts. In 
the vertebralanimals, it only determines the moft 
important forms and proportions. Their fkele- 
tons, therefore, do not differ fo much as their 


| external figures; even amongft them all, there : 
are refemblances which one would not fuppofe to © 


exift, from the afpect of the parts they fuftain. 
; 3 | “fe 4 ‘The 
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The bones of ren the fkeletons are com 
pofed, are in general articulated in fuch a man— » 
ner as to form a whole, all the parts of which 
are connected ; there are, however, exceptions 
to this rule; the bones which fupport the tongue 
in quadrupeds and birds, are not connected 
with the other bones, except by foft parts, 
though in fifhes they are properly articulated 
with the reft of the fkeleton. The whole of the 
anterior extremities are only attached to the 
body by mufcles in quadrupeds that want the 
clavicles; but in other quadrupeds, they are 
joined to the fternum by fingle clan ictes, and by 
double ones in birds. - 

In fifhes they are strongly connectd with the 

_ fpine by a bony girdle. 

On the other hand, their nateriei extremities 
are generally free, and fimply fixed in the flefh, 

- while the other animals have them ironsty 

attached to the reft of the fkeleton by the medium 

of the pelvis. _ 

The bones which compofe the fkeleton, prefent 
three principal divifions—the head, the trunk, 
and the extremities. 

The head is never wanting; the extremities are 
totally wanting in ferpents and fome fifhes; the 
pofterior extremities are wanting in the apodes 
clafs of fifhes, that is to fay, in thofe that have 
. no ventral fins, and in the cetacea amongft mam- — 
_malia. The anterior extremities only are want- 
ae in one fpecies of lizard. No vertebral animal 

L2 has 
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has more than four extremities, unlefs we in- 
clude in that numberthe kind of wing which 
| belongs: to the By ing -Atagons a Hittle animal 
next toour lizard. 
The trunk is formed by She (the whole _ 
_ of which is called the fpine of the back), the ribs 
andthe fternum. The vertebre are never entirely 
wanting, though their number is exceedingly 
variable. ‘The fternum is abfent in ferpents and, 
fithes; unlefs we fhould choofe to give that name 
to the anterior part of the bony girdle which fup- 
ports the pectoral fins, or anterior extremities of — 
fithes. The ribs are wanting in frags, rays, harks, 
and a great number of cartilaginous fifhes. 
Thofe vertebra: which fuftain the ribs are 
called dorfal. Thofe which are fituated between 
the dorfal and the head, cervical; thofe which 
are pofterior to the dorfal, lumbar; thofe which 
are joined to the pelvis or pofterior extremities, 
facral or pelvic; and thofe which form the tail, 
coccygeal or caudal. Orly a very fmall number 
of mammalia,(the ternate bats, }and the frog kind, 
have no coccyx. ‘Several fithes have no neck. M 
Tt is obvious that in the animals that have no 
ribs, the diftinction of the three firft kinds of 
vertebræ cannot take place, and that the dif. 
tinction of the three laft difappear in thofe that 
have no pofterior extremities, or where thofe. eX-, 
‘tremities are not attached to the fpine. 
The ribs which proceed from the vertebrae and 
Jpn the fternum. are called, true ribs: thofe 
| which 
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which do not extend fo far, are called falfe ribs 2 | 
the latter are always pofterior in quadrupéds. 
In birds, they are both before and behind : this 
diftinction ceafes to prevail in the animals that 
have no fternum. Particular denominations muft 
be given to the ribs which proceed from the 
fternum, and do not join the vertebra, of which 
the crocodile affords in example; and thofe which, 
coming from the vertebræ, unite anteriorly with 
? He corréfponding ribs, without any fternum ex- 
ifting between them, as we find in the cameleon. 
The head is always placed at the anterior ex- 
fremity of the vertebral column, and that which 
is oppofite to the tail. It is divided into three 
parts, which may vary in their relative propor- 
tions,- but which are nevér wanting. Thefe 
_ divifions are, (1) the cranium, whichcontains the 
brain, and in the partitions of which are fituated 
the cavities of the internal ear; and frequently a 
part of thofe of the nofe; (2) the face, which 
contains the orbits of the eyes, the nafal cavities, 
and which is terminated inferiorly by the upper 
jaw; (3) laftly, the lower jaw; this laft is always 
moveable even in the crocodile, though the con- 
trary has been afferted. The upper jaw is im- 
moveable in man, in quadrupeds, and in fome 
reptiles, as the /ortoi/e, the crocodile, &c. But itis 
moreor lefs moveable in birds, ferpents, and fithes, 
The extremities, when perfect, are divided 
into four parts ; thofe which belong to the ante- 
: rior extremities are, the fhoulder, the arm, the 
1) ae a fore- 
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fore-arm, and the hand; thofe of the pofterior 


are, thehip, the thigh, the leg, and the foot: thefe 
diftinctions do not hold amongft fifh whofe ex- 
tremities confift only of boney rays; that is to fay, 
of bones conftituted like a fan, and articulated to 
parts which correfpond with the fhoulder or hip: 
{till, however, fome analogy may be found be- 
tween thofe parts and the divifion of the ex- 
tremities in other animals. 

The fhoulder confifts of the fcapula, placed 
againftthe back, andthe calvicule, attachedto the 
fternum.—The laft is wanting in fome quadru- 


peds, and the cetacea, as will be feen hereafter, 


but is double in birds, tortoifes, frogs, and 
many lizards :—the fcapula is never wanting when 
the extremity exifts. The arm is formed of 
one bone only. The fore-arm is almoft, always 


formed of two: even when the fore-arm has but 


one bone, there generally appears a furrow, or 
fome other veftige of its ordinary compofition. 
The hand varies with refpect to the number of 
Ils bones; but thofe which exift in it always 
form a wrift or carpus, the body of the hand or 
metacarpus, and the fingers: this organization 
prevails even in birds which have their fngers 
enveloped in a fkin covered with feathers; it 
likewife prevails in the cetacea, in which the 
whole of the anterior CHEQUE 1S reduced to: 

the figure of a.. oar or fin. 
The p rts of the fkeleton are ufually di! ‘pofed 
with a ftrict regard to fymmetry ; ; fo that the two 
halfs, 


hae 
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halfs, formed by a longitudinal fettion, are coun- 
ter-proofs of each others In only one kind of 
fifhes, called pleuroneétes, which includes /o/es, 
plaice, turbots, 8c. the head is fo formed that 
the two eyes and the two noftrils are on the 
fame fide; but the fymmetry of the remainder | 
of the fkeleton is preferved. 

Each clafs and each order of animals hav 
particular characters relative to their fkeleton: | 
they confift in the general form of the trunks and 
the extremities, in the prefence or abfence of the 
Fate, and in the number of thofe different parts. 

We fhall explain all thefe particulars in detail 
in the following Lectures: it may be proper, 
however, to remark here, that though an animal 
of one clafs has fome RAR RCE to thofe of 
another, in the form of its parts, and the ufe it 
makes of them, that refemblance is external, and 
affects the fkeleton only in its proportions, but 
not in the number:nor the arrangement of the 
bones : dats, for example, appear to have wings, 
“but an attentive examination demonftrates that 
they are real hands, the fingers of which are 
merely fomewhat lengthened: in the fame 
manner, though the do/phins appear to have fins 
all of one piece, we find. under the {Kin all the 
bones that compofe the anterior extremities of. 
the other mammalia, fhortened and rendered al. 
moft immoveable. The wings of penguins, which 
likewife refemble fins in one piece, contain in- 
| ternally the fame bones as thofe of other birds. 
ee L 4 LEGS 
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| LECTURE THIRD. 


OF THE BONES AND MUSCLES OF THE 
TRUNK. 


ARTICLE I. 
Of the Bones of the Spine. 
A In Man. 


Le fpine of Mu Is divided into five regions, 
viz. (1) the caudal, or coccygeal; (2) the /acral, 
or pelvic; (3) the lumbar; (4) the dorfal; (5) 
the cervical, or tracheal. — i eee 

The caudal region is of {mall extent; it con. 
_ fifts of three or four little bones, articulated 
with each other, and fupported by the point of 
the os facrum, with which the firft pent is fre. 
quently intimately. united. 

The facral region is compofed of five genie 
which are confolidated into one bone, called the 
os facrum; it is parabolic, flat, and thin, at the 
Jower end; concave before, and convex behind: 
its upper part is articulated with the body of the 
Jaft vertebra of-the loins by an oval furface, cut. 

GAY from the front backward, and forming, 
| with 
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with the loins, a fharp angle anteriorly. : This 
angle i is More acute in women than inmeéen. Two 
other furfaces, directed backward, ferve for its 
junction with the offa ilii. Thé os facrum is 
_ perforated by four pair of holes, which afford 
pañlage for the nerves.  Pofteriorly we obferve 
eminences that correfpond to all the procefies 
of the vertebræ, which formerly compofed this 
bone. ‘The fpinous proceffes, in particular, are 
very confpicuous: the two laft are bifurcated. 


' There are five lumbar vertebræ; their bodies — 


are more broad than the vertebr above them; 
their fpinous procefs is horizontal, compreffed, 
and fomewhat truncated at the point; their 
_ fuperior articular proceffes have their furfaces 


_ turned inward, the inferior have theirs turned © 


outward; their tranfverfe procefles aré long, 
flat, and pointed directly to the fides. 

The dorfal vertebræ, which are twelve in 
number, diminifh in fize from the laft to the 
fourth or fifth, and afterwards increafe in fize 
up to the firft: their bodies are fimilar to thofe 
of the lumbar; their fpinous proceffes are long, 


_ flope downward, and have the fhape of a triangu- 


’- lar prifm; the three higheft are more elevated, 


and become almoft horizontal; the fuperior 


articular proceffes have their furfaces direCed 
backward, and the inferior have theirs turned 


forward; the tranfverfe proceffes are fhort, hori- 
zontal, and turned fomewhat backward ; an— 


teniorly aii is a fmall flat faperficies, againft 
which 
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which the tubercle of the correfponding rib 
refts. Thefe fuperficies are turned obliquely 
downward in the fuperior dorfal vertebræ, and 
upward inthe inferior. There is, befides, at the 
lateral edge of each articulation of their bodies, 
a fmall cavity, common to every two vertebra, 
which receives the head of the rib. 
_ The loweft five of the cervical vertebre are. 
fimilar to thofe of the back, but fmaller. The 
upper furface of each of their bodies is hollow, 
and receives the inferior furface of the preceding | 
vertebra. The plane of thefe furfaces is in- 
clined forward; their tranfverfe proceffes are 
inclined fomewhat forward and downward. 
They are remarkable for an excavation in the 
form of a femi-canal, and a fmall hole. The 
fpinous procefles are forked, except the two 
laf. | i | 
The fecond vertebra of the neck, called axis, 
or odontoides, differs from the others in its fpinous 
procefs, which is much broader, and more ele-' 
vated; by the hole in its tranfverfe procefs, 
which, inftead of being perforated vertically, is 
directed tranfverfely, and thus forms an oblique 
canal; by a pointed procefs, which rifes from 
the upper furface of the body of the vertebra, 
and which has an articular furface anteriorly ; 
finally, by its junction with the firft vertebra, 
which is-performed by the means of two fat 
furfaces correfponding to the articular DEDIERES | 
of the other vértebræ, | | | 
The 


-AnT.[. Bones or THE Spine. © ‘166: 


The-firft cervical vertebra, which is ftill 
called the atlas, is merely a ring; it has hardly 
any fpinous procefs, and no body; but it has 
two furfaces for articulation with the fecond 
| vertebra, and two more which receive the con- 
doyles, by which it is connected with the head. 

- The tranfverfe proceffes are very long, and each 
has a foramen. 

The length of the hs is nearly daa to one 
half of that of the back, and to two-thirds of 
that of the loins. 

When man ftands erect, the vena ral column 
has four curvatures. The region of the facrum 
is concave before, the loins are convex, the 
back is concave, and the neck is convex. 

The vertebræ of man are fufceptible ofanum- 
ber of fmall motions with refpect to each other; 
but thefe motions, though very confpicuous in 
the whole of the fpine, are very obfcure between _ 
any particular bones. Each vertebra can move 
a little forward, by refting on the anterior part 
of its body ; backward, by inclining in the direc- 
tion of the fpinous acelies - and, finally, fide- 
ways, by yielding a little in the direction of the 
oblique procefles. Thefe articulations are firm. 
ly fupported by a number of ftrong ligaments ; 
but to defcribe them in one vertebra is almoft 
fuficient for a knowledge of the whole. 

The body of each vertebra is covered, both. 

above and below, by an elaftic cartilaginous, 
| fabffances the FEU of which gradually di 
ne | minifhes 
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minifhes from thé centré to the circumference. 
The articular proceffés have alfo each their cap- 
_fules. All the anterior part of the bodies of the 
vertebra is covered by a large and very folid 
. coat, formed of tendinous or ligamentous fibres, 
which éxtends from the firft cervical vertebra 
to the os facrum. Behind the bodies in the 
-. interior of the vertebral canal, there is like- 
. wife another tendinous covering, which extends — 
from the tooth-like procefs of thé fecond ver- — 
tebra to the os facrum. : Each procefs, whether 
fhinous or tranfverfe, has alfo a {mall ligament, 
which unites it to the preceding or the follow- 
ihe procefs. The laft vertebra is connected 
in the fame manner with the os facrum. 


B In other Mammiferous Animals. 


The fpine of Quadrupeds may differ in the 
number of the vertebra, in the refpective pro- 
portions of the neck, back, loins, facrum and 
coccyx, in the total curvature, and i in the form 


of each vertebra, | 
# 


“1. Number of the Vertebre in Mammalia. 


The number of the cervical vertebra is always 
feven, except in the fbree-t0ed floth, which has 
nine. The cetacea have frequently two or more 
offified togethers for example, the two firft in 

the 


4 
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the dolphin and porpoife, and ihe fix laft in the’ 
cachalots; but the parts are always perceptible ; 
they are merely joined by anchylofis. . 

As to the other vertebra, their different num 
bers, in the different fpecies, have no conftant 
relation with their natural families, as will ua 


pear from the table underneath. 


In the cetacea there is, frilly fpeaking, no 
pelvis, and; confequently, no diftinction can be 


eftablifhed between the vertebræ of the loins, 
’ thofe of the facrum, and thofe of the tail. 


Only a very fmall number of mammalia want 


- caudal vertebræ, none which are the ternate 


bats 


TABLE of the Number of the Vertebre i in 
_Mamm iferous Animals. | 


Species Dorfai |Lumbar} Sacral Caudal 


Vertebræ. | Verteb: | Verteb:} Vertebræ. 

Man: iii: rs revessenls (OPA SE on hy os are. 
Orang-outang.........- es | ae ae ee AC ie Pe 
TOO ccs based dened oe es LRG yon ote Glo en Bae 
Long armed Ape BTN, DAT AS he DS. DS LES: D 

-Coaita, or4 fingered Monkey|,.14..1..3..|..2..1,,.92..% 
Weeping Monkey..,..... Hon MPa ARE Perel ND RES 25.08 
Silke Monkeÿ i's pt his at De Phe hes sou. 
“Red Monkey : 1.2. ...1,.12,.1.,7..1..8:.Imorethan16 
Rib-nofed Ape . ARE NUE ARR AG ae Se EAU 
Hair-lipped Monkey......1,,12,.1,7.,1..1..1... Sine 
Chinefe Monkey . eee iy nuh is LPS sl Me eb LT AA PARTS iy, 2. 
Baboon... 0). ds « Bee ARE e's tt Ba NAS A BOL. 5 AY 4 
Magot, or Paipur Pr PTS TEN Fis, Saget AO Sa LUN.) lu a 
Mandril .,... 4% PART PER Hii TREN ch ee Saag Lo, à 
Pongo . se» ge me Maly TBs ss oles A. Ee Pe ae 
Howling Baboon ss; saeee- Se Var op NE DO PAR a DRE LEO 
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Lumbar| Sacral Caüdal 


my Species. Vertebræ.| Verteb. | Verteb. | Vertebræ. 
Maucaco , ..:...........1..12..1..7..1::8..1..18... 

ED: Mes EU LEP D: A ek give 

 Tarfier, or Woolley Jerboa is .5..|..3..|morethan 17 
Vampyre, or Ternate Bat ..|.. Ada Land dace ae 
CORDON bat cee MER PCE ea a ÉAé 19. 
Noétule, or Great Bat. ....|.: VORP Boles 
“Horiésfhoe Bat, . :. 1,14, AA (ee US PONG Pet Rta) Seat those 
HMS Hemuts soot er. ete Sa A Pate ARE 
Hedge-hog wo)... ga hae 7 Ve see 

MALT OON, at Et RE UE tae ne Srey BES: tés B aia’ 
ATOUT SNL NS UT ARE ceo ee AA hay PS to BR SAR 
Sled OTRAS ee . SPOTS TT ATOS 
OM ite Beaks 5). uly me bial i'd HD TR 7e oid: Lbs 
Donner . 4 cc UP ..6..[..5..Imorcthan4 
Badger ....... ce EME re LE PAA Race: WG EE | ba 
Glutton 4... . 4). ba ee see Vas UE 4 Pe FAUe Pres ABC 
ROGET AO wilh nein athe à : 0 1... {more than 10 
BCU ge ahi ws vole TRE A ROOMS Pa 20... 
LEE Ce SO OL PE EE DE A +0, 8. oy he 
Diath CURE Bee : PEL Pag he: Lei PUR Ste: 
Webatel ir akin tk oun MATE AA ON RARE VAE SR 9 D PA 
Len à SNA ONE APP de PARU AD + A TES OU 
Lion. te: be) ay ANT VE pA + NES PRES hee 28,4 
RAPED ep RON MEN Re Re oT n'a fie se PRR CMLL TS 
M à à nd NN AP ed eZ sal RP EL NOM NT 
oe ta or American Lion és Fie whe Bina beh Oh ee 
Or sien aie » Sti POPS EE ARE 22002 
Dog .. FRA RCE ue AS DE AA MER ts PER 
Wok PAPAS DO ai LE RS AE Bets LR RE ME re, 
Fox AE GREEN JP cy EE aa D M CN RE 
By ONG 6) Bien athe Ok Ab ashe: ..4..f..2,.Imorethan 8 
Cayenne Ggofiurs, or Cab ! ) 

CARED itis) At #4 Roe es .6..f..5..Imorethan 16 
Marmofe, or Murine Opoffum!. CO, pee #0 Me 
Phalanger, or Surinam Opof- | | 
Hoe ADR voice’, Hank MENU ae, E DD Reus, Aa fied, Sa 80.2%.) 

Porcupine .......... we aah ai sm kod 4, . (more than 8 
MRRP ON stg one eee SR ND Sr ur NE fe UE 7 2 
BROMO. so oR a RME 2 mi DN, AU a yt 20... 
RAD EC AE Brahe) ANE ..6..1..2..imorethas 4 
CR Re in Cu GA pe hbo D 
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Dorfal {Lumbar} Sacral Caudal 
Vertebræ. | Verteb. | Verteb. ] Vertebtæ. 


Pata, or Spotted Cavy ....1:.13..|.. 
Agouti eaten Win whe ela TORIC PRES 
ET) 0 2,0: DERNIERE ANS $54 
Flying Squirrel... agen ie ; 
Marmotte ...... one AU (ee wer 
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TE ag ME aio deb A AE SRC AR 1 END 
Norway Rat .......... Ye 
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© Field, or Harveft Rat.....]. 
Hamiter ii 24) AR QE PRE Sie. 
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Pangolin...............1..15..1.. 
Long-tailed Manis .......|..13..|. 
PArmadillo, :2, 2... SR à 
Two-toed MORT LS RADEON 
) Phree-toed Sloths ah 


, Elephant . ONE EN EL REA EURE 1€) 
à « (1°: NOMMRCTAER Us à 
ree... Far Se ET LE 


> 0 BH Gr Où à 


QG # Gm © 
4Q ps 
9 à 
. 9 


eh ae Dara me abet 
Dromedary ..'........ estes Dee. 
Stag 5.05 eae bcs.) : 
_Caméldpard.. i.e ER À 
Antelope. .... LE TE NN RES à 
CARO ES RE ES 
Ghamodi sr, DAC NS EE 
Got rs dans Mele es DUR Sen 


Ox M igre’. FU ..13../. lee 
Borla es 2 cine dts en 19. due té : DONS 
COMBE is neue av seb FO LT 
pe | le DL com ANS ES OT QUE à 
Dolphin SANTE ACIER 

BERGA inde Pas pres ï ee In all 66. 
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2 | Propor tions of the Spine in different - 
| Quadrupeds. 


The length of the neck does not depend ort 
the number of the cervical vertebræ, for, as we 
| have already obferved, that number is almoft 
always the fame in all quadrupeds. . 

In general, the length of the neck is fuch, that, 
added to the head, the length of both is equal to 
the height of the animal’s fhoulders from the 
ground. Were not this the cafe, quadrupeds 
could not eafily either reach the herbs on which 
they feed, or the water they drink. Among all 
thofe in which this rule is obferved, the bulk of. 
the head is in an inverfe proportion to the length 
of the neck, otherwife the mufcles would not be 
able to raife it up. ae 

This rule, however, is not adhered: to in the 
animals that lift food to the mouth by the means 
of hands, or feet conftructed like hands; nor in 
the elephant, in which the probofcis is fubfti- 
tuted for hands; nor in the cetacea, which live 
and obtain their food in water, and which, of 
all mammalia, have the fhorteft necks. 

The fhape of the body in animals, whether 
flender, or thick and fhort, is principally deter. 
mined by the length of loins, which depends 
upon the-number of the lumbar vertebra. ae 
is Doiervable 1 in the ee C, 
fer TT ABLE 
6 


‘Art. I. Bones or Tue Sprne: 


161 


TABLE of the Length in Metres * of the Regions 
of the Spine in Mammiferous Animals. 


” * The Metre, which is the unit in this Table, is equal to 3 feet 12 lines | 


NAMES, z 
E 
Man DA AU a ARS ET RER NE FO MASE 
Orang Beit abs Pees FAO 0,20 
Pongo:..... : 2,66 
SCT RER 3 de: i10566 
"Férngte Bats... ac Ss 1019 
Common Bat... 2... 0.5 219,11 
Mole ...... TNA Sot OF TOG 
Hédge-hog «2.20.5... ),19 
Sea Bear SOW area Ue d'un 2,89 
SOU Ji PLANS MRE 
Gaon hoes. PP a? ),70 
PNG 5707 des MOIS 
ON nn Aa 0,98 
ADS de EX te She 
LE D RATE PONS ER et 
Wor Pie D : 1,08 
Opoffgm 2... .:-. 4,0. «64+ 10;68 
Haine: uns igi ),48 
LEUR di PO ee a: 0,20 
‘Three-toed Sloth..,....:..1 ),54 
Loser) Manis cl ), 84 
Elephant . . FES 2,85 
Hoi AL es : [,25 
‘'Rhipocerds. ru avec ale 1,85 
Dromedary ...... a: 2,98 
Cameloparas MURS 1,22 
OX cake ane edits TT LE 2,12 
a sai) Se PNA PONT hee FEU Le 
Hote tars RL oh EN 2,01 
Dolphy RE ERA oN 1,26 
Porpaile "AMEN fa) 1,40 


9,01 


ie à 
ol FA = "& 
Ss 2 à 3 
- = LS! ri 
So 3 3 ot 
A D ao 


1930], 10/0,14)0,03 
),1119,05 0,0410,02 
Oy 20}0, 13/0, 10/0,02 ° 
0,04 0309)0,08 0,42 

| PETER 


Cc 
0,07 0,05] 0,04 


Jo,0¢10,01/0,0110,06 


3,02 


19,24 


0,07]),04,0,02|0,04\ 


10,2410, 15,0,06]0,15 


Us2210513,0,0410,20 
),1410,10 0,040,380 
),18 0,0310,47 
0,35 0509/0, 336 
0,13 0,03,0,32 
0321 0,05 0,36 
0, 1110, 100,02 0,40 
9,1210,17.0,03 0,09 
0,06]9,06 0,02 0,02 
3,25[0,04 0,08 0,10 
0510 0,06. 0,04 0,61 
1,05[0,25 0,21 1,02 
9,4210,2 9510,1110,30 
1,40 0,2010,22 0,69 
0,8510,49 0,20 0,44 


344 
Jy 15 
9,28 


10,88/0,35,0,24 0,93 - 
0,58/9,85 0,20 0,60 


0,4610,30 0,12 0,15 
3,6410,04 0,17 0,47 
Ag 


0,26!  : 0,06 : 

| od 

ARE ERA HT | 

0,25! 0,82 : 
|: - ee 


of the old French meafure, or about 3 feet 3 inches 6 lines Englifh,—T- 
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3. F Form of the di “different Vertebre in wis 
ferous Animals. 


« Vertebre of the Neck. 


The cervical vertebrae of the genus /imia, 
differs from ours only in their UE procefs _ 
being ftronger, and not forked. Their bodies, 
too, prefs more upon each other anteriorly, 
which ferves the-better to fupport the head. 

In the pongo, in particular, their fpinous pro- 
cefles are exceflively long, doubtlefs in confe- 
quence of the largenefs of: the head and the 
length of the muzzle. ARE D 

In the Carnivora, the tranfverfe proceffes of 
the middle vertebra of the neck affume a com- 
preffed fhape, both on the anterior and pofterior 
furfaces. ~The two laft only form grooves; the 
holes are almoft in the body of the vertebræ ; 
the axis and atlas are much larger; the tranf- 
verfe proceffes of the atlas are very large and 
fat on the front and the back;’ the fpinous 
procefs of the axis is very high, and is prolonged 
both upward, upon the atlas, and downward, 
upon the third vertebra: they thus furnifh 
fufficient points of infertion for the mufcles that 
move and fupport the head, which is very dif- 
advantageoufly placed in thefe animals. The 
other fpinous procefles, except the laft, are. 
 fhort: they are all directed, more or Pega to- 
à the head. — | | 
In 
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Yn the moles and in the forews the vertebræ 
of the neck have no fpinous proceffes at all. 
They form fimple rings, weet admit much 
freedom of motion. 

Among ‘the Edentata, the anf-eafers and the 
armadillos have the fix laft cervical vertebrae 
foldered or offified together. The bodies of 
all thefe vertebræ are large, and compreffed 
anteriorly. In all the fpecies of this family 
they form a fort of groove, in which the 
œfophagus is lodged. | 
The bodies of the vertebræof the rt à as 
well as thofe of the hog, the zapir, and the rbino- 
ceros, are difpofed in a manner nearly fimilari 
The tranfverfe proceffes in the bog have the an- 
terior part of their extremities fo much enlarged 
and comprefled that they feem double. 

The elephant, whofe neck is very fhort, has 
vertebra like thofe of the Monkey tribe. 

In the Ruminantia, the fpinous procefles di- 
minifh in proportion to the length of the neck, 
In the camel, the camelopard, &c. thefe procetles 
‘are almoft effaced, which is neceflary, otherwife © 
the neck could not be bent backward. The 
tranfverfe proceffes are comprefled, and form 
two angles, the fuperior of which is directed for. 
ward, and the inferior towards the fide. In 
_thofe which have fhort necks, fuch as the Ons: 
the goat, and the /heep, thefe two angiss form . 
double tranfverfe proceffes. | 

: The cervical vertebræ of thé horfe have much 
s M2 refemblanee 
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refemblance to thofé of the Ruminantia. In both, 
the bodies of the vertebra have a fort of longi- 
tudinal ridge on their anterior part.. 3 

In quadwipeda : 3 in general, the laft but one of 
the cervical vertebræ has, upon the lateral parts 
of its sd two obtufe eminences, which form 
a-kind of channel. 

In the dolphin, the ‘atlas ve a ‘confiderable 
refemblance to that of wan; the axis is very 
thin, and anchylofed with the atlas. ‘The other 
five vertebre are nearly as thin as paper. © 

~In the cachalot the whole feven vertebra are 
anchvloteds the five intermediate: ones are ex- 
tremely thin. en 


B Vertebre of the Back. 5 

‘The dorfal vertebre of monkeys do not ma- 
terially differ from thofe of man. The fpinous 
procefies in the macacques and magots are, hows 
ever, elongated, and fomewhat elevated. - 

The dats have no fpinous proceffes on their 
dorfal vertebra ; they are replaced by very 
fmall tubercles, and even thefe are wanting in 
fome fpecies, fo that the fpinal column prefents — 
no afperities on its pofterior part. Their ver-. 
tebral canal has a very great RARES in this 
region. 

In the true quadrupeds, thefe Fra are 
longer, ftraighter, and ftronger, in proportion 

| Dr HR 


o 
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as the head is heavy, or joined to a longer neck. 
It is neceffary, indeed, that they fhould afford to 

the cervical ligament points of attachment pro- 

portioned to the weight it has to fupport; thus 

the camelopard, the camel, the ox, the rbinoceres,. 
and the elephant, have thefe proceffes longeft. 

It is a miftake to imagine that they fuftain the 

hunch of the camel, it Heine compofed of fat 

only. :" 
The dolphin has china of a eal rate fize, but 

ftraight, and lefs than thofe of the Jumbar verte- 

bre, becaufe the latter furnifh infertions to the’ 
vaft my lolss of the tail, | 


y Vertebre of the Loins. 


The lumbar vente of apes ice théir {pi- 
nous and tranfverfe proceffes directed a little to- 
wards the head. This is ftill more apparent in 
the dog and cat, in which thefe proceffes are 
longer. In the Quadrumana and Sarcophaga 
there is commonly onthe external fide of each: 
pofterior articular procefs, a point directed back- 
ward, fo that the anterior articular procefs of 
the next vertebra is “received between two pro- 
minehces: The motion is thus confiderably 
limited. This point likewife exifts in the Ro- 
dentia, but it is generally fhorter: no fuch dif- 
_pofition is found in the other orders. The mag- 

cs. M3 Haven. nitude 
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nitude of the tranfverfe proceffes marks the: 


ftrength of.the loins, as is obfervable i in the ox, 
the AF een the  Porpoife, &c. 


à Vertebree of the Sacrum. 
The os facrum of quadrupeds is in general 


. Narrower than in man, and forms with the fpine 
one ftraight line. It prefents therefore no folid 


bafe for an erect pofture, as we fhall fee more 


evidently in treating of the pelvis. 

The form of the facrum is generally that of 
along triangle. In every genus, thofe fpecies 
which fometimes ftand erect, have it propor- 
tionably larger than others; fuch are,the monkey, 
the dear, aid the /loth. 

_ The fpinaus proceffes, which in man and the 


monkey are very fhort, are fomewhat longer in, 


the carnivorous animals: they almoft touch and 


form a continued creft in the rhinoceros, and in i 
moft of the ruminating kind; but this difpofition 
is moft remarkable in the mole, which has the 


creft very long, as well as the bone itfelf. 


In the ¢ernate bat, the os facrum forms a long 


compreffed point, the extremity of which unites 
with the tuberofities of the os RES but has 
no os coccygis. . 


€ The 
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e The Vertebre of the Tail. 


The caudal vertebrae in mammalia are of two 
forts ; thofe that preferve a canal for the paf: 
fage of the fpinal marrow, and thofe that do 
not : the latter are generally of a prifmatic form ; 
they diminifh gradually in magnitude to the 
énd of the tail; they have only flight protu- 
berances for the infertions of the mufcles. | 

The others are the neareft to the facrum ; they 
have articular and tranfverfe proceffes, and alfo 
fpinous proceffes, which are the more diftinét in 
proportion as thefe animals move the tail with 
greater frequency and force. 

:Thofe animals in which the tail is echo tt 
as the /apajous, have on the under fide, and at 
the bafe of each body of the vertebræ, two little 
prominences between which the Rennes of the 
flexor mufcles pafs. | 4 

The mammalia, in which the tail is long, aha 
much accuftomed to motion, have often two or 
three little fupernumerary bones, fituated at the 
inferior furface upon the joints of fome of the 
vertebræ : thefe bones commonly extend from 
the third or fourth vertebra, to the feventh or - 
eighth: it has been obferved that their fhapé 
refembles a’ V; they afford points of infertion 
for mufcles. ets 4 hin Ain 
. The Seaver, which ufes.his tail as a trowel, 
has the caudal vertebre remarkable both for 
M 40s aN ETES 


1 


/ 
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‘the magnitude of the tranfverfe proceffes, and 
becaufe the inferior fpinous proceffes are larger 

* than the fuperior. To this he is indebted for 
the force with which he ftrikes his tail down- 
_ Ward when forming the earth into mortar. 

The fpine of the cetacea differs widely from 
that of, quadrupeds in its form, which more 
nearly refembles that of fifhes : it may be ufeful, 
briefly to ua à in this place, its. peculiari- 
ties. 

CE the feven| bb ice vertebrae the firft alone 
is quite difting, and HSA a well defined fpinous 
procefs. | 

The dorfal D RE à have at firft the articular 
proceffes at the! root of the! tranfverfe; but to- 
wards the ninth vertebra there are only the fu- 
perior ones ;, for at this height thefe articular 
procefles | turn backward to the bafis of the 
fpinous procefles next the head, and form a 
kind of groove which receives the preceding 
fpinous procéfe, | 

The vertebræ of the loins and tail admit of 
no diftinétion, as there is no pelvis. It may be 
obferved, however, that the tranfverfe proceffes, 
which are very long in the firft lumbar vertebra, 
become fhorter as they approach the fail, and 
are totally effaced in the lai of thofe vertebra, _ 


if 


C. In Birds, | 
The number | of the vertebra that compote 
th 


\ 
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the different regions of the f pine, varies as 
much in birds as in quadrupeds. This will aps 
pear from the following Table; __ | 


ot 
L 


TABLE of the Number of the Vertebre in Birds. 
’ SPECIES. | 


Bald. Buzzard? o>... the: 
Sparrow-Hawk........4.. 
Common Buzzard......].. 
Bite et. Pen Sou 


Common Owl ,.:,,.... 
May Aapehete ent fi. Pat 
BICRDNG Te Owe ek UE 
SN ETS PRE Sere cies a 

Row. eo, 


VLAD ING... sis ob seca 0 i. 
Starling......... (aw ae A. Lie 
Gretahea UN. whoa bho 
Bu finch: os 6.) oe 
IDOE aha wile: pe a PATER 0 te 9 
Gold-finch ...::.... ee 
"L ttmoule:. ss Se ae EN PA 
Dark ui, ON Sleigh aed, ee LE 
= Red-breaft. . RPG tee 
Swallows oa bilavs 4 78 à 
ACTOR ren nuls 
Humming Bird ,....,...|.. 
Hoopoé. i332 dort 

King’ nee. FRS ARE ROR PA AN 
Wood. PORREr nn een hts 
Ton ate, OA ak 3: 


Parrot 6 8 ae Ok 


Pigeon... te mul 
Peacock foe START 92 © a@9e 
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SPECIES. 


Ver. oy the bi iret of the}Ver. of the} Ver. of ihe 


CHEN; LUE Mai REA MERE EUR 

Caflowary à. ee es : 
BEAMING. ae sess 
La Fee eas oc ae ae ai ee Ys 


SMOOODUL o,f splot wore Vee 1 

POW Olel hans DÉS DCE eS eee 4. |. 
Plorer dé sus bs BL ihe Bes 
Lapwing 1. LL NL CAP IR 
Woodcock . .. .1, A pA 


Curie. Pre fr “ 48: 


Rail. eoeeeee Lee 4 ee » 


Pelicang. eu QE aA 
Cormorant #. ase ay oe 1 
Sea fwallow.:...2, 44001, 14 


Gone sect DEEE FA PA 
Barnagles sr ec ee Melk 
Duck des ... 0. 


_ Scoter, or, Black Diver..|. 
x Whepoanten a. oan sts alee 
rebar 20. wae Es Li 


"The vertebre of the neck of birds, are’ in 
general very numerous; they vary from ten to 
twenty-three ; the number of the dorfal ver- 
‘tebre varies from feven to eleven. There are 


no Lie Deere Properly fo called ; all thofe 
which 
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which extend from the thorax to the tail being 
offified in one piece with the two offa ilii.. The 
tail is fhort, and has but a see dma ; from feven 
to eleven. 

. The part which varies ons in point of length 
is the neck: its length is proportioned to the 
height of the legs, except in fome water-fowls, 
_ where it greatly exceeds that proportion. This 
is neceflary to enable them to feek their food 
below the furface of th water in aan they 
fwim. 

The bodies of the vertebrae of the neck are 
not articulated by flat furfaces, which only ad- 
mit of an obfcure motion, but by furfaces form- 
ing portions of a cylinder, which allow great 
flexion. The three, four, or five uppermoft 
vertebræ can only bend forward, and the reft 
only backward. This makes the necks of birds 
refemble the letter S; and it is by contracting 
or widening the two arches which form this 
curve, that they fhorten and ftretch out the 
neck. | 

The articular otncettes of thefe Science point: 
upward and downward; the others forward and 
backward. 

_ Inftead of tranfverfe pat the cervical vers 
tebre of birds have only an eminence upon the 
upper part. The anterior extremity is furnifhed 
with a ftyloid procefs, which Rerecnds pans 
to the body of the vertebra... 


pero pesemoent and lowermoft, only, have dif- 
tinct 
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tinét fpinous proceffes, and thefe have them 


\ 


both on the anterior’ and the pofterior part. 


The intermediate vertebræ have anteriorly two 
ridges, which forma femi-canal; and pofteriorly, 
a protuberance which is often bifid, and which, 
when prolonged, prefents two fcabrous lines. 
This ftru@ure was neceflary for lodging the 
tendons of the mufcles that produce the com- 


plicated motions we obferve in the necks of 


birds. 


The atlas is haned like a little ring; it is. 


onty connected with the head by one furface. 
The back of birds is as remarkable for its 
want of motion, as their neck is for its flexibi- 
lity. The vertebræ which compofe the back 
have fpinous procefles, touching each other, and 
tied together by ftrong ligaments. The greater 
part of thefe prot eties are often united into a 
folid piece, which runs, like a ridge, along the 
whole length of the back. The tante pro- 
ceffes fend off from their extremities two points; 
the one directed forward, the other backward: 
they join thofe of the other vertebræ, and fome- 


times are foldered to them in the fame manner. 
as the fpinous proceffes are to each other. This. 
difpofition was neceffary, that the trunk might. 
remain firm amidft the violent efforts which the 
motion of flying requires: indeed, the birds. 
which do not fly, fuch as the ofrich and the caf. 


fowary, retain the motion in their fpine. - 


The laft dorfal vertebræ are frequently placed 


under 
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‘under the crifta of the ilium, and there, like the 
lumbar vertebre, they are often anchylofed with 
the large bone of the haunches; on this account 
the number of holes which give paflage to the 
nerves is commonly the only criterion of the 
number of thefe vertebra. 

The vertebra of the tail are moft numerous 
in thofe birds that move it with the greateft 
force, fuch as the magpie, fwallow, &c. They 
have fpinous procefles both above and below, 
and very long tranfverfe procefles. The laft of 
all (to which the quills are attached) is largeft, 
and has the form of a ploughfhare, or a com- | 
preffed difque. In the cafowary, which has no . 
vifible tail, the laft bone has a conical fhape. 
In the peacock, on the contrary, it has the figure 
of an oval plate fituated horizontally. 


D. In Reptiles. 

The number of vertebra, and every other at : 
tribute of the fpine, are more varied in this clafs 
of animals than in any other. 

In the /ortoifes feven vertebræ are aff ened to 
the neck; the firft is only a fimple tubercle, the 
annular portion of which is very diftin&. The 
furface, by which it is articulated with the head, 
is formed of three planes, one anterior and two — 
lateral.. The point in which they unite is the 
moft prominent, and to this is attached a {trong 
ligament, 
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ligament. The furface which unites it to the 
next vertebre is a glenoid cavity; the fecond 
and the following vertebrae have a prominent 
longitudinal ridge upon the fore-part of their 
body. The articular proceffes defcend below 
the body; there are no fpinous proceffes except 
one to the fecond vertebra, which points for- 
ward, and one to the third in the form of a 
_ fimple tubercle. The two laft vertebræ, ata 
certain age, become anchylofed. | 
There are eight dorfal vertebræ, but they are 
all anchylofed together with the ribs and the 
back fhell in one immoveable piece. They have, 
therefore, neither procefles nor articular fur- 
faces. They are all narrower in the oe than 
at the ends. 

The lumbar and facral vobtetiele are sikekive 
confolidated with the back fhell, but thofe of 
the tail are free and moveable. 

The condyle, which forms the body of thefe 
vertebra at its articulation with the others, in- 
clines backward, and not towards the head, as 
thofe of the neck do, There are likewife upon 
the fore-part of the body, at its bafe, two fmall 
tubercles; but all the procefles of thefe verte- 
bre refemble thofe of the mammalias , 

In the family of /izards, the crocodile has feven 
cervical vertebra, the five laft of which have 
their: procefles fo clofely prefled together that 
the neck cannot be bent towards the fide. The 
fame number (feven) is found in moft lizards, 
‘ At though 
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chi the cameleon has ait two. The facral 
vertebr are few in every fpecies, and none of: 
them have a large os facrum. 


As frogs have no ribs, no diftin@ion canbe | 


formed with refpect to a three Arf orders of 
vertebræ in them. 
They have, in general, eight Léna the neck 
- and the pelvis, all furnifhed with pretty long 
tranfverfe procefles. The laft are the longeit, 
and touch the offa ilii. In the soads the tranf- 
verfe proceffes are very large, and fhaped like - 
hatchet blades. The os facrum confifts of a. 
fingle bone. only; it is long, pointed, com- 
preffed, and has no coccyx. In the pzpa, which 
has the tranfverfe proceffes of the fecond and 
third vertebre much longer than the others, 
and almoft like ribs; this bone is oflified with 
the laft vertebra. 
The salamanders have RAA ES be- 
‘tween the head and the facrum ; they have all 
nearly the fame fhape except the firft, which re- 
ceives the head, and the laft, which is articulated 
to the facrum. The two extremes of the fpine. 
alone want the veftiges of the ribs, which confit of 
{mall oblong moveable bones, actually articu- 
lated to the tranfverfe procefles, which here take — 
a pofterior direction. The articular proceffes 
are large, and wedged together. The pofterior 
reft upon the anterior, fo as to impede the mo- 
tion of the {pine backward. The facrum con- 
Prd beat wae ae fifts — 
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fifts only of a fingle vertebra, but there are 
twenty-feven in the tail. 

‘In /erpenis, the vértebræ alone cériftinace ala: 
moft the whole fkeleton, and they are riearly of 
the fame form from the head to the tail: the 
body, as wellas the fpinous, articular, and tranf- 
verfe proceffes, are eafily diftinguifhed. In cer- 
tain kinds, for inftance the Joa, the fpinous pro. 
ceffes, which are continued throughout the whole 
length of the back, are feparated from each other, 
and allow reciprocally a motion fufficiently con- 
fpicuous. Wherever this difpofition of the fpi- 
nous proceffes prevails, the body of the verte- 
bræ, on the fide next the belly, prefents only an 
ebfcure projecting line. | 

In other kinds of ferpents, as for example the 
rattlefuake, the fpinous procefles are long, and fo 
large as to touch each other. They have, for 
their bafis, the articular proceffes, which he on | 
each other like tiles. In confequence of this 
ftruéture, the motion of the fpine towards the 
back is very circumfcribed, but its motion to- 
wards the belly and fides much augmented. The 
bodies of the vertebræ play very eafily in thefe 
directions upon one another, and are armed with 
a fharp {pine tending towards the tail, which 
only obftructs their motion oot its ‘it might Pies. 
duce a luxation. 

The firft vertebrae differ from thofe of the 


reff. of the body, only in having the rudiments 
of 
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of the ribs much fmaller: there is no ASE in. 
thefe a animals." A 

The vertebræof the tail. differ no Re than 
in’ having no ribs, and that’ their {pines, both 
ventral and. dorfal, are double, or form two 
ranges of tubercles; The articulation of. the 
bodies ot the vertebræ with each other is. very 
remarkable: the-: anterior part ‘of the ‘body ‘of 
the vertebra prefents a fmooth hemispherical 
tubercle, and the.pofterior part a correfpond- 
ing cavity ; fo that each vertebra becomes con- 
nected to thofe next it bya fort of knee joint :. 
this mode of articulation fully explains the 
motion-of reptiles, which is performed winding 
‘from:fide to fide, and not up, and lacs as if RÉ : 
rae ri eee oy ge ae £ oto. ste dood don 
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2. Serpents. 
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‘ CE In Fishes. 


The vertebræ of offeous fifhes have their bo- 
dies fometimes cylindrical, fometimes angular, 
and fometimes compreffed, They are joined by 
their bodies only. The annular portions do 
not touch each other, and they have no articular 
proceffes: they may be divided into two claffes, 
the caudal, which have a fpinous procefs above 
‘and another below; and the abdominal or dor/al, 
which have the fpinous procefs upon the upper 
part only. : Thefe laft have generally, on the 
fides, tranfverfe proceffes, to which the ribs are 
attached. 

The fpinous proceffes both inferior and fu- 
perior are very long , particularly in thofe which. 
are flat, as the LU grb cies) chetodons, &c. The 
canal for the paffage of the fpinal marrow is 
formed in the vacancy of the fuperior procefles. 
‘In the inferior there is a fimilar pañlage for the 
blood veflels. The ftructure of cartilaginous 
, fithes i is nearly fimilar; but as all the cartilages are 

shir | con- 
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confolidated together, the {pinous proceffes can 
only be diftinguifhed. "3 
The vertebra of a fifh may be eafily known 
from that of any other animal, by the configura- 
tion of its body, which prefents, both anteriorly 
and pofteriorly, cavities that are united to fimilar 
depreffions in the adjoining vertebra, and form, 
throughout the whole vertebral column, cavities 
compofed of two cones joined at the bafe. Thefe 
hollow cones contain a cartilaginous fubftance, 
formed of concentric fibres, of which thofe next 
the centre are much the fofteft. Upon this carti- 
lage all the vertebræ perform their motions. 
«The laft vertebra of the tail is, for the moft 
part, of a triangularform, flat, and placed verti- 
cally; upon its pofterior extremity it bears arti- 
cular impreffions, which correfpond to the {mall 
and delicate bones of the fin of the tail. Befides 
the hard parts which fupport the bodies of fifhes, 
‘there are certain fmall bones quite detached and 
unarticulated, which ferve as fulcra to the muf- 
cles of the body. There are others which take 
th: fame direction as the fpinous proceffes, and 
füpport the dorfal and anal fins. Thefe laft vary 
much in their form in the different kinds of 
fifh; fometimes they are triangular, and fome- 
times compreffed, rounded, or ferrated, on one 
or more of their angles. The little bones are 
yetained in their pofitions by a ligament which © 
connects them to the procefies of the vertebræ. 
1 Each fupports one or more of the radii of the fins. 
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“ARTICLE II, 


OF the “chia of the Spine. 


Art 4 dn Man. 


Iv the lumbar and dorfal region of the human 
fpine, the motion of each vertebra upon thofe 
neXt to it is very obfcure : the total power of 
flexion is, however, confderable. In the cer- 
vical region, the motion is greater, and con- 
fidered as a whole; the vertebral column is ca 
hee to acertain degree of being turned round. 
wT tte mufcles of the fpine are numerous and 
complicated ; Yaecsineikte there are :— 


does Lo BE IN TERSP IN AGES si auch 


Thefe mufcles are difpofed in two rows’ be- 
tween the fpinous procefies of all the vertebrae : 
there are twenty-three on each ; they ferve to 

Ci the fpine backward. 
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Al THE INTERTRANSVERSALES, 


Di ob have nearly the fame fhape as the 
preceding : thefe are fituated between the tranf- 
verfe proceffes; when the mufcles of one fide 
only act, they bend the fpine towards that fide ; 
when thofe of each fide act together, they n main : 
tain the fpine in an erect pofition. 


3. THE TRANSVERSO-SPINALES. 


: Thefe mufcles extend obliquely from the in- 
eae tranfverfe procefies, and from the tubercles 
of the facrum to the fuperior fpinous procefles. 
They form a compact mafs, which covers the 
whole fpine; and is called ATEN EEE -fpinalis 
MAZNUS, OX mmltifids Spind » 


4. THE SPINALIS count 


me shactiotl to the Cinbos procefles of the 
seta vertebræ from the fecond to the fixth; 
the fuperior flips covering the inferior. Below 
it is attached to the tranfverfe proceffes of the 
Seven firft dorfal vertebrae by diftinét tendinous 
met 
5. THE SEMISPINALIS DORSI. | by 
This mufcle is fituated tranfverfely upon the 
Spine, and lower than the preceding. It is in, 
Paik, bya, ferted 
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| ferted into the fpinous proceffes of the two 
laft cervical, and the five firft dorfal vertebra, 
and arifes from the tranfverfe proceffles of the 
* feventh, eighth, ninth; and tenth vertebræ of the 
back. | 


6. THE SPINALIS DORSI. 


This mufcle is alfo fituated tranfverfely, but 
partly higher and partly lower than the preced- 
ing. It is formed of concentric bundles of 
fibres. The fuperior part is inferted into the 
fpinous proceffes of the dorfal vertebra from the 

-fecond to the eighth. Theinferior part is attached 
to the fpinous proceffes of the three loweft dorfal, 
and the two firft lumbar vertebræ. 


& 


7. THE LONGISSIMUS DORSI 


Is more fuperficial, and is placed above the 
préceding mufcles: the direction of its fibres is, 
however, the reverfe of theirs. It is connected — 
by a ftrong tendon to the os facrum, and is alfo 
attached to all the {pinous procefles of the lumbar 
vertebrae: hence it afcends to the feventh ver 
tebraof the neck. In its paflage it affixes itfelf 
by feparate portions internally to the tranfverfe 
proceffés of all the dorfal vertebræ, and exter- 
nally to the eight Joweft ribs. © 
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vs pad go Is between the longiffimus dork and the pres 
ceding mufcles. It extends from five or fix of 
the firft proceffes of the dorfal vertébræ, to the 
third, fourth and fifth tranfverfe proceffes of 
the vertebrae of the néck ‘It is confideréd as 
an nr ae to’ ae SASHA dorfi. ‘8 


a #1 
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founded at the inferior part... The fuperior part 
is inferted into the angles of all the ribs, and the 

_tranfverfe procefs of the laft vertebra of the 
neck nes ah UE of tendinous flips. 
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ferent mufcles of the fpine, they fhould be con 
fidered topether. : 
The mafs of flefhy and afvitéerotic { fibres which 


| occupies the pofterior part of the fpine, and 


feems to arife from the os facrum, may be looked 
upon as a fingle mufcle, and called sacro-sPina~ 
Lis. It is compofed of three principal | branches, 
The firft, which is the moft internal, and next 
to the fpinous proceffes, correfponds to the [pi 
nalis colli and Jpinalis dorf. It keeps the {pine 
ftraight, and draws it backward when it has been 
inelinad forward. | 
_ The fecond portion, es is nel RP" 
what anatomifts have named the /acro-lumbalis, 
and its acceffary the cervicalis defcendens. It 
acts like the preceding. | 
“The third portion is intermediate; it is form 
ed by the longiffimus dorfi and its accéflary, or 
tranfverfalis magnus colli, and has precifely the 
fame ufe as the two others, | 


We riext obferve the fmall mufcles fituated be. 
Aween-each: pair A nu punks fort three 
feries, | : OM LPNS TMG ES à 


#7 Wea 


1. The Tran/verfofpinales. il 
2. The Interfpinales. 
8. The Intertranfoerfales. Li 
"There is only one mufele. fituated tipon the 
anterior part of the SiR which acts eet 


upon it: this is: called | 
. eran LONGUS 
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LONGUS COLLI, 07 PRE-DORSO- 
ATLOIDEUS. | | 


It is attached to the three firft dorfal vertebræ, 
and to the anterior tubercle of the atlas; it bends 
the neck forward. Ha 

The vertebræ of the tail or coccyx are capa- 
ble of a fmall degree of motion backward and 

forward, which is performed si i ini of two 
iso of ‘iain ab | 


i. THE ISCHIO- OVER or ISCHIO- 
| +1 CAUDALIS, | 
~ Is attached to the fpine of the os-ifchium and 
the lateral parts of the bones of the Coccyx. 
When both mufcles act, they pull the bones 
fomewhat Ha det 


2. THE SACRO-COCCYGEUS, 07 SACRO- 
- CAUDALIS. | 
It comes from the internal furface of the os 
facrum; and it is inferted into the internal fur- 
face of the os-coccygis, which it aa by its 
contraction. 


B. In other Mammiferous Animals. 


The mufcles of the fpine of monkeys nearly 
refemble thofe of man; they differ only with re- 
feet to the SAIS of the tendons. 

| ~~" Thofe 
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 Thofe of the Jat are fo thin, that a few tendi- 
nous fibres alone are perceivable on “the part 
near the fpine. 

~The other mammalia differ only in the num- 
| Le of attachments, which depends upon that of 
the vertebræ. Inthe bog, for inftance, the /pinalis 
dorfi arifes diftinctly from the firit fpinous. pro 
cefs of the back by a fléfhy flip: fimilar portions 
come from each fucceeding fpinous procefs, and 
they all unite to tendons which are inferted into 
the fpinous.procefles of each lumbar vertebra. 

The motions of the tail are much more vifible 
‘in the reft of the mammalia than in man. It is 
an additional member granted to them by nature, 
fince many of them ufe it to faften themfelves to 
trees, or to fufpend themfelves from them. The 
greateft part ufe it as a whip to drive away parafi~ 
tical infects-; others, as the cetacea, direct their 
courfeinthe watePby its motion, Theéeaver em- 
ploys it as a trowel to build his habitation, &c. 
It is evident, therefore, that, to execute thefe 
various operations, more mufcles are required i in 
thefe animalsthaninman. __ | 

The tail of mammiferous animals ig lite: 
tible of three forts of ‘motion: one by which it 
is turned backward, or raifed up; another, by 
which itis infleted, or lowered} and‘a third, by 
which it is directed towards the fides. 4 Doi 

The combination of thefe motions produce 
others ofa fecondary kind: thus the tail may be 
turned upon its own axis, or ‘rolled into a fpiral 

: form 


/ 
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formin the fame plane, on like a fcrew;,as in thefe 
animals which have it prehenfile. . | 

Thefe motions are effected by three: claffes of 
mufcles, very different from thofe of the human 
fe we, a BEIGE fee... 


bs ti 


& The. Mufies thats rai if 0x throw back the T. ie | 


£. LT hele a are. always fit fated on ‘the Superior or 
fpinal Wiens Der Ent NT d 
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LE THE SAGRO- “océyér r SUPERIORES, er 
fi LUMBO- “SUPRA-CADPALES. | 


2Thefe arife fromm the: articular SE of sia 
three or four laft vertebra of the loins; thofe of 
the facrum, and from fuch of the: vertebræ of 
the tail as have proceffes by flefhy flips, which 
gradually diminifh in their thicknefs. Small 
tendons proceed from the common mafs oppofite 
to the flefhy digitations. The! firft tendon is the 
fhorteft; it proceeds from the internal fide, and 
is inferted into the bafe of the firft of the caudal 
vertebræ, which have no articular. proceffes. 
The fecond tendon proceeds to the next, andfoon 
‘to the end. Tere are generally thirteen of thefe 
tendons; they enter a ligamentous groové, which 
ferves as a fheath to them; all thefe fheaths are 
joined together by a ligamentous plexus;, which 
enclofes them as it were in à kind of cafes. 
When thefe two mufcles a@ together, rep 


raife the tail, or reflect it upwards. à: 101 
2 INTER 


‘ 


+ SCAR DL Muséirs orme Side. 189 


S. INTERSPINALES, SPINALTS (OBLTQU US, -or 
LUMBO-+sACRO-COCOYGEUS of Vitg.D A zyr. 


:Thefé mufcles are the continuation of thé’; in. 
ter/pinales of the trunk ; but as the fpinous:pro- 
“cefles of the *tail areifhort, and'often replaced » 
‘by two tubercles which ‘anfwer to the oblique 
proceflés; the infertions:are fomewhat different. 
‘This, perhaps, is the reafôn why thoséimufcles 
‘have been epee as ee 
mailfts. >: CHEETA DR, SEM tis fe D + my wir 
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b. The I jte ah aban or. bn the il 
ds id ton downward.” | 


= Thefe atife ‘widhiine the rpeliiss pan aac 
more or lefs along the inferior furface of the 
tail. Ue paca four ha bal | 


1. NES ILEQ- SUBCAUDALIS, or ILEO-COCCY~ 
“GEUS of Vicq. DAzyr. bab 


This dite nil fos! from the’ intetnal part 1of 
the os ilium, forms along flefhy-mafs»within the 
pelvis, -and is inferted into one;of,the fbones 
Shaped Jikesa V, which sare fituated under the 
tail; fometimes, :as inithe racoon, the infertion 
tâäkes:place between the fifth and fixthibone; 
and fometimes:between the! feventh afid:eighth, 
as in the opofum: This mufcle deprefles ' ‘the 
nu 4x applies it clofe totheanus. © 
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2. THE SACRO-SUBCAUDALIS, 07 SACRO-COC- 
CYGEUS INFERIOR of Vicg. D'Azyr. 


_ This mufcle is the antagonift of the /acro- 
coccygeus or lumbo-fupra-caudalis, which it ex~ 
actly refembles in ftructure.. It arifes from the 
anferior part of the os facrum, and the tranfverfe 
proceffes of fuch of the caudal vertebra as pof- 
fefs thofe proceffes by a flefhy portion, which 
becomes gradually fmaller, and forms as many 
tendons as there are caudal vertebræ unfurnifhed 
with tranfverfe procefles: Thefe tendons are 
received into a fheath like thofe of the lumbo- 
fupra-caudalis, and are inferted into the bafe of 
each of the vertebrae on the under fide, be- 
dass ee at the feventh. 
x THE SUB-CAUDALES, or INTER-COCCYGEI 
of Vicg. D’ Azyr. 


Thefe are fituated under the inferior middle 
line of the tail. They arife at the articulation 
of the firft and fecond caudal vertebræ, and 
form an elongated portion, which is firft in- 
ferted into the V fhaped bone of the fourth, 
fifth, and fixth vertebra. They likewife receive 
little flefhy flips, which gradually diminifh in 
thicknefs and, go on to be inferted into the 
inferior furface of the bafe of cach i ae the 
tail. 


4. THE 
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4. THE PUBO-SUB-CAUDALIS, 07 PUBO-COC+ 
-cycEus of Vicg. D’ Azyr. 


… This mufcle is wanting in the racoon, but is 
very diftin@ inthe dog and opoffum.. It.is thin, 
and arifes flefhy and expanded from the upper 
part of the pelvis, from whence it proceeds to 
terminate in a point, and is affixed under the 
tail to the proceffes or tubercle at the bafe of 
the fourth and fifth vertebra. Its action is the 
fame as pissin on the pat mdr 


ve. The Mifeles which bend the Tail fi et 


_ Thefe are e only two, Vide 


1. THE ISCHIO-CAUDALIS, Or ISCHIO-COCCY~. 
GEUS-EXTERNUS of Vicg. D’ Azyr, 


Arifes from the internal furface of thé o$. 
ifchium, below and behind the cotyloid cavity, 
and paffes backward over the tranfverfe sh 
ceffes of the vertebræ of the tail. 

In the dog, it is only a flefhy flip, , which i is in- 
ferted into the fourth vertebra.. 

In the racoon, which wants the pubo-fub-cau- 
dalis, it is inferted into the feven vertebræ of 
the tail that follow the third by. an equal num- 
ber of flefhy digitations. 3 

In the opoffum it terminates upon ! the qqn 
firft vertebræ of the tail, 


2. THE 


Ae 
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Thefe Rufeles extend asa a fingle eh, partly 
mofcular, partly’ aponeurotic, between all the 
tranfverfe procefies, “Their tendons are moft 
PE on the upper part of ‘the tail. QE 

“It appears, from-the abgve enuineration, ‘that 


, ‘fibre are cight Hs of mufcles PRES to re 


tail. 


f 


as “Tn ‘Birds. “bits chewed nl | 


Wigs havens mufeles for bé dorfal. part of 
the fpine. ‘The neck only. is moveable. 
is furnifhed with a number of, mufcles, which 
are— 

“Lhe vntertranfverfales;theleare d ifpoted near~ 
ly inthe fame mannenas in,the ;mammiferous 
animals. 

The {ranfverfo- “fpiralés, which proceed oblique- 


‘ly from the transverfe proceffes of each inferior 


vertebra, to the ff inal. procefs of ‘its immediate 
fuperior ; but on ‘that fide only towards which 
the vertebra’ moves. “Thus the upper vertebrae 
have them only on the anterior, and the pi ee , 


,ones only on the pofterior fide. ak 


There is alfo a mufcle analogous : to shat cer 


vicalis defcendens, or facro- lumbalis.”’ RE He 


» This mufcle arifes from the: aia proceffes 
of the back,-and is inferted by a very long ten- 
don into the tranfvetfé procefs of the fecond 


vertebra. It detaches five or fix flips accord- 


7 ing 
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ing to the different fpecies, which are inferted 
into the inferior tranfverfe proceffes of the neck. 

Fach of thefe at its infertion receives two or 
three little bundles of mufcular fibres from as 
many of the inferior fpinous proceffes. 

In the duzzard, for inftance, the tendon in- 
_ ferted into the fecond vertebra receives five 
- flips from the fpinous proceffes of the five ver- 
tebræ next to the third: the fecond tendon, 
which is inferted into the tranfverfe procefs of 
the fifth vertebra, receives three fafciculi fromthe 
fpinous proceffes of the three following cervical 
vertebrz. In likemanner, the third tendon, which 
is inferted into the fixth tranfverfe procefs, re- 
ceives four fafciculi from the {pines of the cervical 
vertebre, from the feventh to the tenth, and fo 
on; but different numbers occur in the different 
fpecies. All the fmall auxiliary flips are fituated 
between the two grand cervicalis defcendentes. 

The longus colli is a very complicated mufcle 
in birds: each ftyle of the tranfverfe proceffes. 
of the vertebre that admit of motion backward, 
receives a tendon from it, and this tendon, as 
it defcends, receives mufcular fafciculi from 
feveral of the fubjacent vertebra. 

In the buzzard, which we fhall again take as 
an example, the tendons of the fuperior ftyles 
receive their RE nia the vertebra above 
them. 

In the Leron, the fencer of the Fe teriameyles 
Hie their flefhy part or bellies attached to the 

Vor. I. | O loweft 
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loweft of the vertebræ, and Dell enveloping 
the tendons of the inferior ftyles. We muft, 
however, except thofe of the three laft cer- 
vical vertebræ, which are! the fame as in the 
buzzard. ; 


The mufcles of the tails of birds are very 
diftinct, and eafily diffected; fome are em- 
ployed in raifing or lowering the tail; Bh in 
turning it towards the fide. 

The mufcles which elevate the tail are se 
two in number, one for each fide. | 


THE SACRO-SUPRA-CAUDALES, 07 LEVATORES 
coccyGis of Vicg. D’Azyr, 

Arife from the pofterior and fuperior part of 
the pelvis and facrum, and extend to the ex- 
ternal furface of the tranfverfe proceffes of the 
vertebrae of the tail, by tendinous slips: thefe 
defcend obliquely to the fuperior fpinous pro- 
_cefs of the fame vertebræ, and to the laft bone 
of the tail, into which they are inferted. When 
only one of thefe mufcles acts, it not only raifes 
the tail, but alfo directs it to one fide. 


The mufcles HAN in depreffing the tail 
form likewife only one pair. They are 


THE SACRO-SUB- -CAUDALES, or DEPRESSORES 
coccyers of Vicg. D'Azyr. 

Thefe are fituated within the © pelvis, and their 

_ form 
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form is pyramidal. .They arife from the pofte- 
rior depreffions of the ilium and the point of 
the facrum. They alfo arife in part from the 
tranfverfe procefles of the firft vertebra of the 
tail, and are inferted by tendinous flips into the 
fpinous proceffes of the fame vertebræ, and into 
the rhomboidal procefs, of the laft bone that 
fupports the quills. They act precifely like 
the preceding Sade ke but in the CRAQUE di- 
rection. | 


The lateral flexors of the tail are all removed 
from the middle line. There are four of SA 


on each fide. 
The firft, which is alfo the longeft, is 


(THE FEMORO-CAUDALIS, 07 CRURO-COCCYGEUS 
of Vicq. 1 RE A 


Et Er from the pare to which it is at- 
tached ‘towards the uppermoft third of its pofte- 
rior furface, and is inferted into the fuperior 
fide of the rhomboidal procefs of the laft bone 
of the tail.» It directs the tail towards the fide 
when it acts feparately : when both mufcles act 
at the fame time, the tail is bent downward, or 
lowered. That powerful inflexion of the tail 
which takes place when birds run, is to be at- ~ 
tributed to the operation of this mufcle. 

The second of thefe mufcles is partly inferted 
into ane ligament which. faftens the external quill 
O2 of 


a 
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of the tail to the laft bone, and it arifes from 
the pofterior edge of the branch of the os pubis: 
when both mufcles act togéther, they fpread out 
the feathers in the form of a fan, and enable the 
peacock, the turkey, and the pheafant, to difplay 
the variegated plumage of their tails. 
_ The third is nearly parallel to the preceding, 
and fituated on its internal fide: it alfo takes 
its origin from the pubis, but fomewhat towards 
the branch of the ifchium; it is inferted into 
the lateral angle of the rhomboidal procefs, fi. 
tuated, as we have already ftated, beneath the 
laft bone of the tail. 

The fourth mufcle is the fhorteft of all. It is 


THE MOTOR LATERALIS COCCYGIS 


of Vicg. D’Azyr. 


It arifes from the external point of the fpi- 
nous procefs of the four vertebræ of the tail, 
which follow the firft, and is inferted into the 
lateral edge of the ligament which unites the 
quills of the tail: it fpreads the quills, but with 
lefs force than the fecond, to which it sur be 
confidered an acceffary rondes 


D. In Reptiles. ‘ 
There are few fpinal mufcles i in frogs. 
The mufcle which is analogous to the ifchio- 


æocCygeus is large and thin, and occupies all 
the 
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the fpace comprifed between the long bone of 1 
the coccyx and the ilea. Its fibres are oblique, 
and it ferves to draw the coccyx into the direc~ 
tion of the fpine. 

That which is analogous to the lumbo-coftalis, 
arifes above the lait by a fort of point attached 
to the coccyx. It extends quite to the head, 
into which it is inferted, and detaches fibres i in 
its progrefs to each of the tranfverfe procelfes, 
which form a kind of interfection upon its fie 
face. 

The obliquus fuperior arifes from the head at 
the margin of the foramen magnum, and is in- 
ferted into the tranfverfe proceffes of the firft 
dorfal vertebra. 

There is only one {mall refus anterior. 

It arifes from the bafe of the cranium, below © 
the foramen magnum, and is inferted into the 
firft of the tranfverfe procefles. 

The intertranfverfales are lik: the human. 

The fpinal mufcles of the /alamander much 
refemble thofe of the frog. Thofe of the tail 
are very fimilar to the mufcles of fies. 

. The {pine of the zorfoife.has no motion except 
in the parts belonging to the neck and tail. 
Thofe of the back and loins, which are offified 
together, have no mufcles. | 

The mufcles of the neck are very Be csnt 
from thofe of man. The motions they.produce 
are thofe of elongation, by which the head is 

OT un... protruded 
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protruded from the fhell ; and thofe of retrac~ 
tion, by which it is withdrawn, the neck being 
bent in the form of a Z. 

The firft of the mufcles prope! to the neck is 
attached to the under part of the anterior lateral 
| border of the back fhell, and into the tranfverfe 
procefs of the firft vertebra; it raifes the neck 
and draws it back. 

* Another proceeds from the anterior and mid- 
dle part of the fhell: it is inferted by four flefhy 

flips, whicharefeparate throughouta confiderable 
; portion of their extent, into the-articular pro- 
celles of thethird, fourth, fifth and fixth verte. 
bre of the neck. It-draws the neck back when 
the head is much extended, and puthes it out, 
when it'is retracted. 

A mufcle alfo arifes from the articular pro 
ceffes of the third, fourth'and fifth vertebre of 
the neck, by three flefhy portions, that afterwards 
_unite, and terminate in two tendons; one of 
which is inferted into the tranfverfe procefs of 
the firft; and the other into the fpinous procefs 


of the fecond vertebra. This mufcle bendsthe 


_ neck upon itfelf, making it defcribe a curve, 
which is convex downwards; this motion brings 
the head under the fhell. 

A mufcle analogous to the Jongus colli, arifes 
from the under part of the body of the fecond . 
dorfal vertebra, beneath the’ fhell; it afcends 

along the neck, and furnifhes aponeurotic flips 
{Q 
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to all the tranfverfe proceffes, as far as the fecond : 
- vertebra, where it is inferted. This alfo is one 
of the retractors of the head. 

* There are very diftinct iaterarticulares, 4 
by their action, elevate each of the vertebræ, va 
confequently extend the neck. 

The tranfverfo-/pinalis is fituated on the pof- 
terior part of the neck: It arifes from all the fu- 
perior tranfverfe procefles, and is inferted into 
all the fpinous proceffes, as far as the fixth. 

Finally, a fhort mufcle proceeds from the upper 
part of the firft dorfal vertebra below the fhell, 
and is inferted into the articular proceffes of the 
fixth and feventh cervical vertebrae. This 
mufcle is peculiar to the fortoif/e, and begins the 
extenfion of the neck when the head is concealed 
within the fhell, 
E. In Fifhes. 

The mufcles of the fpine i in HBAS: are very 
different from thofe of other red-blooded ani- 
mals ; their fituation and actions are totally 
changed. 
cul mammalia, in birds, and in reptiles, thefe 
mufcles are fituated before or behind the ver- 
tebræ. In fifhes, on the contrary, they are placed 
upon the fide. From this difference of pofition 
 refults that of the motion produced ; in the for. 
mer, the vertebral column principally cen..s for- 
wards, or erects itfelf, and the motion to either 

O 4 … fide 


200 L.III. Bones AND MuscLes oF THE TRUNK. 


fide is lefs fenfible; but the lateral movement is 
much more remarkable in fifhes, as in them it 
produces the action of fwimming, while the mo- 
tion of the fpine towards He belly and the back 
fcarcely exifts. 

The flefhy fibres which determine the motion 
of the vertebral column, are interwoven in fuch a 
manner that they are hardly to be diftinguifhed 
unlefs as layers, and in this manner we fhall pro- 
ceed to confider them. 

When the fcales and fkin are removed, we 
find underneath a flefhy mafs compofed, , 

1. Of fibres collected into little bundles, longi~ 
tudinal and parallel, difpofed in arches with the 
convexity towards the head. All thefe arches are 
received one into another, and the interfecting 
line which diftinguifhes them feems the pro- 
duction of an aponeurofis, in the fubftance of 
which are often found fpines, or little flexible 
offified parts. This is eafily obferved in the 
_ carp, the pike, the whiting, &c. | 

2. Ofother mufcular fibres, which, proceeding 
from the back and the belly, have a different 
courfe, and unite at the extremities of thefe 
arches. The fuperior, or dorfal, take two direc- 
tions, forming a V, cr angle, open towards the 
head. Thcir fu. fac furnifhes aponeurotic fila 
ments, which terminate in {mall tendons; pers 
are inferted a d loft in the fkin. 

The inferior or coftal layer of fibres is com- 
pofed df little intercoftal mufcles, the length of 

… “each 
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each of which is equal to the refpective diftance 
oF each rib, or inferior fpinous procefs. 


_ Thefe three layers of fibres are fo Gar hectcal ra 


fepether: that they can only be confidered as one 
and the fame mufcle, attached to the bodies and 
proceffes of all the vertebræ, and to the head. 
It has received the name of 


MUSCULUS LATERALIS. 


It produces all the lateral motions of the body, 
and more efpecially thofe of the tail. The man- 
ner in which it acts 1s eafily explained: the con- 

traction of the fibres of one fide of the body 
_caufes the tail to approach the head in the fame 
direction, When the tail is in this ftate of lateral 
flexion, it can only be reftored to its natural pofi- 
tion by the contraction of the fibres of the oppo- 
fite fide; but when this contraction carries the 
tail beyond a right line, a mation oppofite to the 
firft is produced, It is by the repetition of thefe 
lateral and alternate motions that the action of 
fwimming, or the Fac proper to fifh, is 
performed. | | 

The offracions, the bodies of which, with the 
exception of the jaws and members, are inclofed 
in a horney cafe nearly as hard as bone, have 
_ the lateral mufcles fomewhat different. They 
_ are found under the parietes of the fkin. They 
are nearly of equal magnitude, but they are at- 
tached to the head and: tail only, Infertions 

| mto | 
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into- the vertebre of the body would have 
been ufelefs, fince only the part of the tail 
which is fituated without the cafe is capable Of 
motion. The texture of thefe lateral mufcles is 
alfo much more fimple, as almoft all their fibres 
are longitudinal. 

As the ribs and mufcles are wanting, there is 
fubftituted for thofe parts an aponeurofis of a 
brilliant filver colour, which conftitutes the in- 
tecuments of the abdomen, and lines the inter- 
tral furface of the cafe. 

The tail of thefe fifhes has a pair of mufcles 
peculiar to it, and feemingly affiftant to the late- 
ral. Their form is pyramidal; they are placed 


. in the abdominal or inferior part of the body, 


and extend from about its middle to that part 
of the tail which is without the cafe, They arife 
from the inner furface of the ventral parietes 
of the cafe, and are inferted by fmall tendons 
into the inferior part of the fides of the three laft 
vertebræ of the tail, which they fomewhat deprefs 
at the fame time that they move itto one fide. | 

In the interval which is left between the two | 
lateral mufcles of the body in fifhes, and towards. 
the dorfal ridge, there appear fome long and thin | 
mufcles; their number is various, as it depends 
upon the exiftence or number of the back fins. 
They are called wu/euli dorfales. 

There is only one pair in thofe that have no 
dorfal fin, as in fomefpecies ofthe gymnotus. They 
is te from the neck, and terminate in the 

caudal 


LA 
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caudal fin. They are compofed of {mall and 


very fhort flefhy bellies, with ne tendinous in= 


- terfections. 

In thofe fifhes that as only a fingle dorfal 
fin, fuch as the /oaches, carp, tench, &c. there.are 
two pairs of thefe mufcles ; the firft between the 
back of the neck and the dorfal fin, and the other 
“between that fin and the caudal fin, © 
When there are two dorfal fins, as in the mul. 
let, zeus, &c, we meet with three pairs of muf. 
cles, one between the neck and the firft fin, an. 
other between the two fins, and the third between 
the fecond dorfal fin and the caudal fin, | 
_ All thefe mufcles are inferted into the firft 
rays of each of the fins, which they move by 
raifing or unfolding them. There are mufcles 
perfectly analogous to thefe under the ridge of 
the belly. 

In the carp, for example, there are two pairs; 
the one arifes from the fymphyfis of thofe bones . 
of a girdle form which receive the pectoral fins, 
and is inferted on each fide into the ligamentous 
tiffue which unites the two ventral fins. The 
little flefhy bellies of which this pair is com- 
pofed, are four or five in number: they are — 
placed at a diftance from each. other, and re- 
femble beads. 

The other pair extends from the eee of 
the anal fins to the firft rays of the caudal 
fin. Their flefhy bellies are ftill thinner, and the 
tendons much longer than thofe of the former. 

The 
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The fins of the back, belly, anus and tail, have _ 
little mufcles peculiar tothemfelves, appropriated 
to fold and unfold them. 

The direction and attachments of the little 
mufcles of the caudal fin are various. The longeft 
ufually arife from the three vertebrae preceding 
the laft of the tail: they are the outermott, 
and are inferted into the five or fix external, or 
longeft rays on each fide. 

Others arife from the two laft vertebræ: they 
fpread, like the preceding, in the manner of a fan, 
and are inférted into the intermediate rays. 

Finally, there are, at the bafis of the rays 
themfelves, two mufcles with fhort oblique fibres, 
which are inferted into each of the rays by an 
equal number of digitations. Thefe are defigned 
_to comprefs the fin, while the former ferve to , 
- open or unfold it. 

The mufcles of the dorfal fins are difpofed 
nearly in the fame manner; thofe that extend 
themarife from the fpinous proceffes of the dorfal 
vertebræ; thofe that bend them are fhort, and 
ftretched obliquely acrofs the little ps or rays 
that compofe thefe fins. 

The extenfor mufcles of the anal fin arife 
from certain particular fpinous proceffes on the 
abdominal furface of the vertebræ: the flexors: 
are fhort, and fituated at the bafe of the rays. * 

We shall finifh this article on. the mufcles of 
the fpine of fifhes by a pela ti explanation of 


- thofe of the ce | 
The 
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The fpinal mufcles in this fifh approach nearly 
to the form of thofe which we have already de- 

fcribed in the tails of certain quadrupeds. 
They are difpofed in two layers, and are four 
in number; two /aterales Juperiores, and two /a- 
derales inferiores.. 

The /aterales fuperiores arife from the middle 
of the vertebral column above the abdomen, bya 
- flefhy head covered with ftrong aponeurofes: this 
portion extends as far as the pelvis, and there 
detaches little tendinous branches which pafs 
through parallel fheaths, and proceed fucceflively 
towards the middle line, where they are inferted 
into ‘the upper part of each of the vertebræ of 
the tail. Flefhy fibres accompany thefe tendons 
to fome diftance after their feparation from the 
common fafciculus. 

In the inferior part of the tail the Fi 
lateral mufcles receive acceffaries from each fide; 
but thefe are fimple tendons, which feem only 
intended to guard againft too violent an exten- 
fion either to one fide or the other. | 

Each tendon of the lateral mufcles pulls that 
vertebra of the tail into which it is inferted in 
the direction of its own action, and the flexion or 
general curvature of the tail upwards is the re re. 
fult of their common contraction. | 

The Zaferales inferiores of the tail arife alfo 
from the lumbar vertebræ like the preceding, 
but more externally. Their arrangement is nearly 
the fame, with this difference, that their tendons 


3 make 
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_ makea kindof turn, and run under the tail, where 
they are inferted into each of the vertebræ. They 
alfo receive tendinous acceffaries, and produce 
motions in a direction oppofite to the former, 
that isto fay, they bend the tail downward: their 
tendons are more flender thanthofe of the fuperior 
laterales ; they divide into two branches at their 
extremities, and each bifurcation affords a paff- 
age for that of the next vertebra, fo that they 
mutually ferve as fheaths, and are all, except the 
lait, both aps tl and Soe vanes 


en eR Ee 
Argricre IIT. 
Of the Ribs and Sternum. 


A. In Man. 


Tue human thorax is fhaped like a comprefled 
cone, with the bafe downward, and the apex 
truncated. It is formed pofteriorly by the dorfal 
portion of the vertebral column which we have 
already defcribed, anteriorly by a flat bone called 
the ferzum, and on the fides by twenty-four of- 

feous arches called the ribs. 
The ffernum is a long flat bone: its fuperior 
extremity is articulated with the clavicles ; the 
other is free, and fupports a cartilage which foine- 
times offifies, and which is named the xyphoid, or 
enfy ‘form cartilage, and in the new nomenclature 
‘ appendix 


» 
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appendis fernalis. The two long fides of this bone 
receive the cartilages of the ee firft ribs into 
fmall depreffions. The fternum is often found of 
two parts, but thefe generally become anchylofed 
withage. This boneis covered oneach fide, both 
withinand without the thorax, bya very folid liga- 
mentous tunic. Its abdominal appendix is alfo 
fupported bya ftrong ligament, which pañles from 
its external furface obliquely to the cartilage 
of the laft ferno-vertebral or true rib. This 
ligament prevents the appendix from being dif. 
placed by violent actions of the cheft. 

The riés are twelve in number on each fide. 
They are long bones, fomewhat- compreffed, 
curvated throughout the whole of their length, 
and have their concave fides turned towards the 
inner part of the thorax. . One of their extre- 
mities terminates in two little articular furfaces, 
divided by a projecting line. It is received by 
the lateral part of the bodies of two vertebra. 
This vertebral extremity of therib becomes fome- 
what narrowed, and then prefents a new articular 
furface at the pofterior part, which correfponds 
with the tranfverfe procefs of the more inferior of 
the two vertebra to which the rib is articulated. 
The rib continues to bend backward in the fame 
manner, but fuddenly deviates from this di- 
rection and comes forward. The point where 
‘this change takes place is different in every rib, 
In the fuperior ribs it is very near the ver= 
ebræ, but in the inferior removed to a con- 


rte 
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fiderable due fon them. This point, which 
receives the tendons of fome mufcles, is called 
the angle of the rib, The fternal extremity has 
a little depreffion, into which the intermediate: 
cartilage that unites it to the fernum is received. 
Only feven ribs extend directly to the fternum; 
they are called true ribs, or, with more pro- 
priety, /ferno-vertebral: the other five ribs 
have cartilaginous elongations, by which they 
are united with one another: they are called 
falfe ribs, or fimply vertebral. 

The human ribs are bent in fuch a manner, 
with refpect to their axis, that when laid uponan 
horizontal plane, one end is always elevated. 

The ribs have only a limited motion upward 
and downward. Their articulations are ftrength- 

-ened by a great number of ligaments. The 
articular furfaces of the vertebral extremity have 
capfules, which retain them upon the bodies 
and tranfverfe proceffes of the vertebre. The 
{pace included between thefe furfaces is alfo 
made fecure by two ligaments, one inferted into 
the tranfverfe procefs of the fuperior vertebra on 
the infide, and the other into the inferior articular 
procefs of the fame vertebra, but on the external 
fide. The fternal extremity is alfo furrounded 
by a little capfule, which joins it to the pro- 
longed cartilage. There is, befides, in all the 
{paces between the ribs, a ligamentous expan- 
fion, which unites the inferior edge of one rib 


to the fuperior edge of the next, 
The 
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a laft vertebral rib has a fmall ligament 
peculiar to itfelf, which attaches it inferiorly to 
the tranfverfe proceffes of the firft and fecond 
| vertebræ of the loins. 


~— 


B. In other Mammiferons té 


The figure of the thorax in the ifferior Ma - 
malia is liable to variation. In thofe that have 
no clavicles, it is commonly compreffed on the 
fides, and the fternum forms an anterior pro- 
jection more or lefs confpicuous : the breaft-is’ 
moft elongated i in the farcophaga. | 

The number and form of the ribs vary alfo © 
. confiderably in different families. In the Qua- 
drumana they are always from twelve to fifteen. 
In the vermiform farcophaga they’ fometimes 
amount to.feventeen, which are generally very 
clofe. They differ but little with refpect to 
number in the other families. In the herbivorous à 
quadrupéds they are broad and thick. The horfe 
has eighteen, the rhinoceros nineteen, and the 
elephant twenty, The fwo-toed floth, in which 
- there are twenty-three on each fide, has of all . 
animals the moft. The armadillo has the two 
firft ribs exceedingly-large in proportion to the. 
reft. The f¢wo-toed ant-eater has the ribs fo 
broad, that they overlap each other like the 
tiles of a houfe. This confiruion renders the 
fides of the thorax very firong in that animal. 

noi IL. ee <P The 
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© The fternum of the orang and pongo is broad. 
In every other fpecies of ape it is narrow, and 
formed of feven or eight pieces. | 

AI the Jats have the fternum narrow, but it 
exhibits on its front part a ridge; and the ante- 
riot extremity, which is enlarged on the fides 
like a T, paffes over the ribs to receive the cla- 
vicles. 4 | 

‘In the mole, the clavicular extremity of the. 
fternum is prolonged before the ribs: it is com- 
preffed laterally, and receives the two fhort clas 
vicles under the neck. 

The hog has the fternum much enlarged be- 
hind, aha narrow before. 

In the rbiuoceras, the bor/e, and the elephant, | 
the fternum is prolonged NE NUE and flattened 
on the fides. . 3 hy 

The Cetacea have the fternum broad, but of 
no great thicknefs, efpecially at the anterior 
al a 
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C.- In Birds. 


The thorax of birds is in general very large; 
it is, however, formed by the ribs and the fter- 
num only; but this laft bone differs both as to 
figure and dimenfions from the fternum of se 
‘mammalia. | 

The ribs exhibit many peculiarities. They 
may be diftinguifhed into fferno-vertebral, and 
vertebral, properly fo called; but they are not 
fituated as in mammiferous animals. The ver- 
tebral ribs are moft commonly the anterior, but 
fometimes ribs of this kind are alfo fituated 
ay pof- 
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pofteriorly.. The -vertebral extremity is bifur- 
cated ; one of the branches refts upon the body 
of ‘the vertebra, and the other upon its tran{=. 
verfe proceffes. The fternal extremity recéives 
anioffeous appendage, which fupplies the place 
of the fterno-coftal cartilage: with this bone it 
forms an obtufe angle, the open part of which is 
turned forward. : | 
The middle part of the rib prefents likewife 
another pecuhar characteriftic. On its pofterior 
edge is a flat procefs, directed obliquely towards 
the back, above the fucceeding rib, fo that all 
the ribs have points of fupport on each other. 
The fternum of birds is very broad, and al. 
moit fquare, but not thick. It covers not only 
the thorax, but the greater part of the abdomen. 
Its internal or pofterior furface is concave. The 
exterior convex, and in all thofe that fly, it bears 
upon its middle line a projecting creft refembling 
the keel of a fhip. The clavicular extremity of 
this bone is truncated to receive on each fide 
the two great clavicles. The abdominal extre- 
mity is thinner, and’ freéquently perforated with 
holes to increafe its levity. "It is likewife fome- . 
times truncated, and only forms two angles more 
or lefs extended ; at other times it forms three 
angles on each side very diftinet, as in jacana cy 
bine’ s—fifher. ae 
The magnitude of the oe and the fhape 
of i its keel, feem intended to give very extenfive. 
origins to the mufcle that deptete: the wing. 
They 
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* They are various as the habits of the bird with 
refpect to its mode of flight, whether it be high 
or low, fwift or flow, or continued suring a 
longer or fhorter period. . 

The fternum of the ofirich and caffowary, which 
do not fly, has no creft; but it is large, and 
rounded like a buckler. | | 

‘Te is the narrownefs of the fternum which 
gives to rails and water bens that comprefled 
fhape which characterizes their habits. : 

It is likewife very narrow, and entirely offeous, 
in the common crane and demorfelles de Numidie, 
and the males have the prominence of the 
creft hollowed to lodge the convolutions of the , 
trachea. | 

In the gallinaceous tribe, the creft of the 
fternum begins very low, and its elevation is 

marked by two projecting lines, which rife gra- 
- dually, in a concave curve, to form that. creft. 
Thefe double lines are likewife found, though 
much fmaller, in the ow/ and /poon-bill. 

The herons, the fwan, the /parrows, and the 
raven, have only one elevated line at the origin 
of the creft.. In the feron it has a very promi- 
nent and convex edge. In the /wax and duck 
it forms a ftraight line. | | 


| D. In Reptiles. 


* The thorax of reptiles is very various in its 
firucture. . frogs have a fternum, but no ribs; 
| MT Ni Jer- 
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ferpents have ribs, but no fternum; fortoifes have 
the ribs offified to the back fhell, and the fternum 
included in the breaft-plate ; the croccdile and 
lizard have perfeét ribs, but their fternum is al- 
moft entirely cartilaginous. . | 
In the crocodile, the firft portion of the fternum 
‘is offified and elongated. It receives the two 
clavicles. The remaining part is entirely car- 
tilaginous. Jt is united with the os pubis, 
and fends off eight cylindrical cartilages to the 
parietes of the abdomen. The ribs are twelve 
in number; the two firft and two laft of which 
are not attached to the fternum. The interme- 
diate ribs have upon their pofterior.edges car- 
tilages partly offified, which fupply the place of 
the angles of the ribs in birds. All the pofterior 
“ribs, beginning at the fifth, are only articulated 
to the tranfverfe proceffes of the vertebra, which 
re of great length. The five firft articulate 
with the vertebra at two points, one on its 
body, and the other on the tranfverfe procefs. 
The iguana and the /upinambis have only the 
upper part of the fternum offified. It is broad, 
and receives fix ribs and the clavicles. The 
other ribs are free. | | | 
The cameleon poffeffes likewife the upper por- 
tion of the fernum; but almoft all the ribs have 
cartilages which extend to the middle line, and 
are ah AGE united to the oppofite ones, | 
Frogs, though they have no ribs, have never 
thelefs a very confpicuous fternum. It forms 


on 
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on the anterior part a cartilaginous appendix, 
_ furnifhed by a difk fituated below the larynx. 
It next receives the clavicles, and then ex- 
_ panding, it terminates at laft in another difk 
_ fituated under the abdomen, and which affords 
an origin for mufcles. 
| The /zlamander has ribs fo fhort that they 
feem to be the tranfverfe procefles of the verte- 
bra; they have only one point of articulation, 
upon which they have but little motion. Thefe 
rudiments of ribs are twelve in number on each 
fide. This reptile has, properly fpeaking, no 
fternum, but its place is partly fupplied by the 
bones of the fhoulder, as we fhall prefently fee. 
The back fhell of the ortoife is formed by the 
expanfion of eight ribs or offeous ftaves, which 
-arife from the joints of the vertebra, and ter. 
_ -minate in a border that furrounds the whole fhel?: 
thefe bones are united together By real futures, 
fituated tranfverfely. 


Above and all along the middle part we Pann 


| ferve a row of little offeous plates, almoft fquare, 
| intimately connected by fynarthrofis, and equal 
in number to the vertebra, of which pei con- 

ftitute a part. ! | 
The offeous margin is made up of a great num- 
_ber of pieces foldered together, which, by their 
union, form an edge or border with three fur- 
faces, viz. the fuperior, which belongs to the 
‘back fhell; the inferior, which is joined to the 
pre plate by a very thick leather-like fkin ; - 
P4. ‘and 
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and the internal, which prefentsa groove for the 
reception of the extremities of the ribs. But 
this margin affumes a different appearance at 
its anterior part; it is there a fquare piece of 
bone, convex above and concave below, which 
fuftains a fpine for the attachment of mufcies. 
its anterior edge has more the form of a cref- 
cent; there are alfo fome bette peculiar pieces 
above the tail. 


The breaft- plate of the Hate when deprived iy 


of the thick fkin that covers it, exhibits, in 
fome fpecies, only one folid plate, formed of fe. 
veral pieces, united by fynarthrofis : in others, 
this plate is perforated quite through, and form- 


ed of feveral bones, fome of which are fituated_ 


in the middle line between the anterior and 
pofterior part, while others are placed laterally, 
and faftened tegether by the help of the former, 
which fupport them, 


E. En aie 


Fifhes have, properly fpeaking, no eet , 


all the cavity of the trunk being occupied by 
the abdominal vifcera. ‘This cavity varies very 
much in extent and figure; it is compreffed at 
the fides, and pe ete or fomewhat rounded 
horizontally. In different {pecies, its length 
conftitutes a greater or lefs portion of the whole 
length of the body: In general, fifhes of the 
order abdominales have this cavity proportion- 

ably 
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| Su acs but this rule is not conflant.. Tf he 


cavity is bounded pofteriorly by. the inferior 
procefs of the firft caudal, vertebrae, which is 
often very large,. and has almoft always a pecu- 


iar fhape. In the p/euroncétes, for inftance, it 


is large, round in the fore-part, and terminated 
below by a fort of fpine.. ” 

The abdominal cavity is enclofed Laits by 
the ribs when they exift: For example, the rays, 
the farks, the pipe-fifh, the fun-fi/h, the porcupines 
fifo, the lump-fifh, the fifularia, &c. have no ribs, 
The _fiurgeons, the balifles, the eels; the uwrano- 
Scopes, the pleuroueétes, the feaswolves, and the 
dorées have them very fhort. The gwrzards, the 
loricariæ, the uranofcopes, and the Zu/l-beads, &c. 
have their ribs fomewhat horizontal. They fur- 
round the cavity almoft to its top in the perch, 


carps, pikes, chetodous, &c. Finally, they unite 


ee 


jn a fort of fternum in the zeus vomer; the ber- 
rings or clupeæ, the Jalmorbomboides, &c: The 
Jyngrathus bippocampus, or little fea-horfe, has a 
fort of falfe ribs produced by the offeous tuber- 
cles of his fkin, Lei furrounds his body like 

Leltst 2e 
Only a very few fith can be properly faid to 
have a fternum : befides thofe juft enumerated, * 
there are fome in which the fternum does not 
furnifh attachment to the ribs: fuch is the dore 
(zeus faber); if indeed that can be called a fter- 
num, which is onlya feries of fmall bones, with- 
out 
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out articulation, running along the whole in- 
ferior edge of the abdomen. » 

The number and fize of the ribs are likewife 
extremely various. The ji/uri, the carps, and 
the chctodons have them proportionably larger. 
In the herring, on the contrary, they are as {mall 
as hairs: many fithes*have them forked; others 
have them double, or, in other words, two ribs 
3 proceed from each fide of every vertebra. 


ARTICLE IV. 
Of the Mufcles of the Ribs and Sternum. 


A. In Man. 


"Tus ribs, by their motion, do little more than 
ferve the purpofes of infpiration and expira~ 
tion. The mufcles acting upon thefe bones either 
elevate or deprefs them, 

The following are thofe which elevate the ribs’: ~ 


THE SCALENUS, 07 TRACHELO COSTALIS, 


Arifes from the tranfverfe proceffes of the five 
lower vertebre of the neck, and is inferted into 
the pofterior part of the three firft ribs, by four 


digitations. 
THE 
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THE INTERCOSTALES INTERNI and EXTERNI, 


|Thefe mufcles form two layers, and occupy 
all the intervals between the ribs. Their fibres 
are oblique, and in oppofite directions ; thofe of 
the external layer tend from a fuperior rib to- 
wards the cartilage of the next rib; thofe of the 
internal are directed from the cartilage of the 
inferior rib towards the angle of the fuperior, 
or backward. 


THE LEVATORES ÇOSTARUM, 07 TRANSVERSO= 
COSTALES, 


Extend from the tranfverfe procefs of the laft 
cervical, and from thofe of the eleven firft dorfal 
vertebræ to the angle of the ribs. 


THE SERRATUS POSTICUS SUPERIOR, 07 - 
DORSO-COSTALIS, 


Arifes from the fpinous proceffes of the twa 
laft cervical,’ ‘and the two firft dorfal vertebra, 
and is inferted into three or four of the upper- 
moft true ribs, the firft rib excepted. 


The mufcles that Low or deprefs the ribs 
are— 


THE SERRATUS POSTICUS INFERIOR, 07 
LUMBO-COSTALIS. 
This mufcle arifes from the {pinous proceffes 
of the three laft vertebra of the back, and the 
f i 
two 
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two firft of the loins, and is inferted by digita- 
tions into the four laft falfe ribs. It pulls them 


outward and downward. 


The fternum has only one mufcle, and this 


“manifeltly acts in deprefling the ribs: it is called 


TRIANGULARIS STERNI, OF STERNO-COSTALIS. 


It arifes from the inferior and middle part of 
the fternum, and afcends to the cartilages of the 
five loweft true ribs. : 

Other mufcles are likewife attached to the 
ribs; but their action upon thofe bones, which 
feem only intended to give them firm infertions, 
fs lefs confpicuous. Thefe are the diaphragm and 
the mufcles of the abdomen, which ferve for re- 
fpiration, and for the formation of the moveable 
parictes of the abdomen. 


THE DIAPHRAGM. 


Is a flefhy and tendinous partition, which 


divides the cavity of the thorax from that of 
the lower belly. It is fituated obliquely be- 
tween the appendix fternalis, and the bodies of 
the lumbar vertebra. ‘This mufcle is attached 
to the fternal appendix, the two loweft true ribs, - 


and the edge of the cartilages of all the falfe ribs: 
potieriorly it is inferted into the lumbar ver- 
tebre, by two columnsof flefh, called crura. This 


‘mufcle is tendinous in the middle, and flefhy 
‘about the edges, It is covered above by the 


pleura, 


al 
a | 
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* pleura, ‘and below by the peritoneum: its ufes © 
will be more particularly explained when we 


treat of Refpiration. It has three perforations in 
“its pofterior part; that on the right gives paf. 


age to the vena cava; the œfophagus paffes 
through that on the left; and the aorta, vena 
azygos, and thoracic duct pafs through the pof. 
terior foramen. — 

The parietes of the abdomen are formed by 
five pairs of mufcles: thefe are — 


# 


THÉ OBLIQUUS EXTERNUS, OBLIQUUS MAGNUS, 
| Or COSTO-ABDOMINALIS. 


‘This mufcle arifes from the eight laft ribs by 
as many digitations, and is inferted into the creft 
of the os ilium and os pubis... Its fibres defcend 
from without inwards. ht 


Bie +: OBLIQUUS PR REN as: OBLIQUUS PARVUS, 


OT ILIO ABDOMINALIS, 


Arifes from the creft of the os dium vit os 


| pubis. It is inferted into the edges of all the 


falfe ribs, and even the latt true one, and the 


{ternal appendix. Its fibres defcend from within | 
pins tré 


THE RECTUS ABDOMINIS, 07 PUBO-STERNALIS, 
_ Is attached to the fuperior part of the pubis, 


It is inferted into the three. laft {terno«verte- 
bral . 
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bral ribs, into the firft vertebral rib, and the ap- 
pendix fternalis, by four digitations. This muf- 
cle in its paffage is covered with an aponeurotic 

fheath produced from the oblique mufcles. It is 

even inferted intofome points of that fheath. This 

~ occafions the formation of feveral tendinoustranf- 
verfe lines, which are generally four in number. 


| THE PYRAMIDALIS, 07 RUBO-UMBILICALIS, 


Arifes likewife from the fuperior part of the. 
pubis, and, diminifhing much in breadth as it 
afcends, is inferted into the linea alba, near the 


umbilical ring. 


THE TRANSVERSALIS ABDOMINIS, 07 LUMBOw 
ABDOMINALIS, 


ts affixed at one. part by a broad, thin, and | 
. almoft aponeurotic tendon, to the tranfverfe and 
fpinous proceffes of the four fuperior lumbar 
vertebra, and extends its fibres almoft prangs 
verfely to the linea alba. : 
The recti and pyramidales bend the trunk 

forward. The obliqui have the power of in- 
clining it laterally ; finally, the tranfverfe muf- 
cles a upon the parietes of the abdomen like a 

girth, and comprefs it on every fide. | 


B. In other Mammiferous Animals. 


The mufcles of the ribs exhibit no remarkable 


difference. in the other orders of mammalia. 
Thofe 
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Thofe of the lower belly differ fomewhat from 
the fame mufcles in man as to their proportional 
length. ‘This difference, however, is more per- 
ceptible in the re&i and pyramidales; for in the 
farcophaga the recti often extend to the an- 
terior extremity of the fternum, and then the 
pyramidales are generally wanting. . 

The diaphragm, in bats, has two very frong 
crura, which form a kind of flefhy feptum, placed 
longitudinally’ ¢ on the ue within the abdo- 
men. 

In the article on SDHC we fhall uicsihe 
the mufcles peculiar to the abdominal bag of the 
didelphis or ee a 


C. In Birds. 


The PCT differs in no refpect from the 
levatores coftarum, which extend from the tranf- 
verfe proceffes of each vertebra, to the anterior 
edge of each rib. The fuperior layers are the 
thickeft, and they become very thin at - the laft 
ribs. 

The internal and external intercoftals have alfo 
an oppofite direction in their fibres, but they oc- 
cupy only the intervals between the bend of the 
articulations and the angular proceffes, except in 
_ the laft ribs, which have no proceffes, and where 

thofe mufcles are found both on the anterior and 
pofterior parts. 
. The AREAL ferni comes from the faperior 
7 | | and 
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and lateral part of the ftérnum, and proceeds 
to the edge of the fecond articulation of the firft 
fterno-vertebral rib. It there fends off other 
fibres, which ate infertéd in the fecond and 
following ribs. Thefe fibres become gradually 
thinner, and their direction is nearly parallel 't to 
the axis of the body of the bird.” 

There is no diaphragm in birds. 

Their abdomen is covered with three layers of 
mufcles, which are all tranfverfe, though their, 
fibres have different obliquities. 

That which is analogous to thé ob/iquus exters 

wus has its fibres tran{verfe. It is attached to the 

ereft of the illium, covers the elongations of the 

fternum, and is inferted into the meena or third 

rib. Its pofterior aponeurofis i is very thin; that - 
which unites it to its fellow is very ftrong. 

The obliquus internus is entirely flefhy, and is 
not quite fo broad as the preceding. It arifes 
from the pofterior edge of the laft rib, and is 
inferted into the anterior edge of the os i/ium. — 

The mufcle analogous to the travifverfalis 
forms the third layer. Its tranfverfe fibres are 
fomewhat divided, and as it were fafciculated; 
it has the fame ‘infertions as the preceding. 

“Both the mu/fculi re&i and pyramidales are want , 


| ing | 
D. Zn Reptiles. 
In the frog, which wants ribs, and the Zortoÿe, 
where they are immoveable, the mufcles which 
6 ufually 
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ufually bave their/infertions in them, are in 
thofe animals extended to other parts. | 

‘Thus, in the fortoife, whofe breafl-plate oc« 
_ eupies che place of the abdominal mufcles, they - 
are inferted into the pelvis, which they move. 

With refpect to thofe animals, one very re- 
markable obfervation may, in general, be made: 
—It appears that the very fingular fhape of the 
mufcles and bones depend upon each other. 
Indeed, as the mufcles are not placed upon the 
bones, they have not, if we may be allowed the 
expreffion, fafhioned them; and the want of mo- 
tion in the bones, which has given an unnatural 
figure to the trunk, has alfo given to the mufcles 
other forms and other ufes. - 

The abdominal mufcles of the frog prefent 
nothing peculiar, except that the fkin does not. 
adhere to their furfaces, and that, inftead of 
being inferted into the rib, they are faftened to 
the fternum by a ftrong aponeurofis. | 

The fame obfervations may be made im 
re{pect to the /alamanders. | 


iz. In Fifhes 


The fpaces between the ribs are filled up by 
- fhort oblique fibrous mufcles, analogous to the. 
intercoftals ; but the great lateral mufcles, which 
_are inferted alfo into the ribs, move them all at 
once, fomewhat in the fame manner as they act 
upon the vertebre of the tail. | | 
Vo. I. QUE ARTICLE V, 


| 
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"ARTICLE V, 
Of the Motions of the Head upon the Spine. 


Ps head may be confidered under two points 
of view. 1ft. As an offeous cavity, which con- 
tains and preferves the brain and the principal 
organs of fenfe: this is the view we fhall have 
to take of it in the fecond part of the courfe. 

ad. As a mafs more or lefs weighty, articu- 
lated with the neck, and capable of being moved 
upon it in different directions. In pats latter 
refpect it now claims our attention. 


A. In Man. 


The human head is compofed of two parts: firft, 
an oval cafe, called the cranium, the top and fides 
of which have almoft the fame convexity, but 
the inferior furface is more plain, and tends ob- 
liquely forward, the pofition of the body being 
fuppofed erect. Beneath the anterior portion 
of this divifion of the cranium, is placed the 
fecond part of the head, which we call the 
Jace. The form of this part is nearly prifmatic; 
the bafe, where the palate is fituated, is para- 
bolical; the face is directly croffed from the 
anterior to the pofterior part by the canal of the © 
nofirils; and in front, towards the upper part, it 
is enlarged to make room for the orbits. A kind 

“ of 
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of branch, which fprings from each fide, and 
which, running backward, rejoins the cranium, 
is called the zygomatic procefs. Beneath the 
place where this joins the cranium, is the articu- 
lation of the lower jaw, which, with the cylin- 
. drical part above mentioned, completes the face. 
One of the characteriftics peculiar to man is, 
that the jaws project very little before the fu- 
perior and anterior part of the cranium, which 
we call the forehead. 

We fhall not here enter into a minute detail of 
the holes, futures, eminences and depreffions of 
all the different parts of the head, but return to 
them in a fubfequent article. © 
_ The part of the inferior furface of the cranium, 
-fituated farther back than the face, is called 
the occiput, or, more particularly, the bafis of | 
the cranium. The occiput has an irregular — 
convexity, of a different curvature from that 
of the cranium, and is feparated from it be- 
hind by a projecting line, reprefenting two 
arches of circles, which are called the occipital 
arches. 

_ The lateral extremities of this line: exhibit 
each a large tuberofity, called the ma/ftord procefs, 
which is fituated behind the hole of the ear, but 
_ fomewhat lower. ‘At the internal part of its 
bafe is a depreffion called the maffoid groove. 
Exadtly between the two maftoid proceffes is 
the foramen magnum, which affords a paflage 
to the fpinal marrow, in its progrefs from 


a He the 
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the cranium into the common canal of the 
vertebræ. 

The offeous part, fituated before this foramen, 
and at the pofterior bafe of the femj-cylinder, 
which forms the face, is called the cunetform or 
bafilary procefs. 

A ftraight proje@ing line extends from the 
middle of the occipital arch to the edge of 
the foramen. It is called the /pine of the occiput, 
and its pofterior extremity forms an eminence 
called the occipital tuberofity. | | 

The head is articulated to the top of the firft 
vertebra, in fuch a manner that the canal of the 
latter correfponds with the foramen magnum. 

. This articulation is formed by two prominent 
furfaces, fituated on the anterior edges of the 
foramen magnum, and turned fomewhat forward 
and outward. 

Thefe eminences are babléd the occipital con- 
dyles ; they are received by two correfpondent 
cavities of the at/as, and with it form a gingli- 
mus, that permits no perceptible motion ‘of the 
head, except forward and backward. 

The a/las is articulated in the fame manner by 
two lateral, and fomewhat anterior furfaces, to 
the axis or dentata. Thefe furfaces being, how- 
ever, more plain, permita rotatory motion tothe 
atlas and head, upon the axis, whence that ver- 
sas derives its name. | FD 

: The anterior part of this sb vertebra pro- 
pre a procefs which rifes behind the anterior 

| | part 
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part of the atlas, and joins it by an articular fur- 
face. It has been compared to a tooth, and 
called odontoid. ; 

. The teft of the rotatory motion i the head is 
nie by the twifting of the cervical part of 
the Épine | | k 

Finally, the motion which inclines the head to 
the right and left, though partly performed by. 
the articulation of the occiput to the atlas, is 
principally effected by the five lower cervical 
vertebre, the articular furfaces of which, being 
turned directly backward, admit of much free- 
dom in the lateral direction. 

Several ligaments ftrengthen this lation. 
and facilitate its movements. Some unite the 
arches of the atlas to the occiput, and form two 
ftrong membranes; others furround the condyles 
at their articulation with the atlas, and form a 
capfular ligament. Befides, a ligament proceeds : 
from the top of the odontoid -procefs, and is 
inferted into the anterior border of the foramen 
magnum, determining the axis of motion. There 
are alfo lateral ligam ents; and finally, left this 
procefs fhould injure the fpinal marrow contain- 
ed in the vertebral canal, there is a ligament 
fituated tranfverfely in the interior part of the ~ 
ring of the atlas, which retains it in its place. | 

The pofition of the two condyles, upon which : 
the head refts, is fuch that they nearly bifect a 
line drawn from the moft projecting part of the 
ecciput to the dentes incifores. . The con. 
‘: | Q 3 fequenc: 


Li 
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fequence of this difpofition is, that, in the erect” 
pofition, the head is in equilibrium upon the 
_ fpine. | 

The plane of the foramen magnum is nearly 
perpendicular to that of the eyes, and parallel to 
that of the palate; on which account the eyes 
and mouth are both directed forward when we 
ftand upright. 

Thefe two difpofitions take place completely 
in the human fpecies alone. Even the Negroes 
have the anterior part of the line above men- 
tioned longer than the pofterior, becaufe their 
_ Jaws are fomewhat elongated. 


B. In other Mfammiferous Animals. 


In the orang-outang, the jaws are not only more 
elongated, but the occipital hole feems to retire 
backward, and afcend along the pofterior furface 
of the cranium, fo that its plane forms an aie 
of 60° only, with that of the orbits. 

This elongation increafes, in quadrupeds, in — 
proportion as they recede from man. The jaws, 
at laft, not only conftitute three-fourths of the 
head, but the cuneiform procefs being pro- 
longed, the foramen and the furface of the occi- 
put are gradually removed backward and up- 
ward: at laft their pofition is no longer below,’ 
but behind the head ; and the’plane of the fora- 
men, PHARE angles, more and more acute, with 

the 
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the plane of the orbits, becomes parallel to ir, 
and at length no longer interfects it below, but 
aboye the head. ; 

This accounts for the difference of the di- 
rection of the head in quadrupeds, which is fo 
great, that, were the {pine vertical, the head could 
not be preferved in equilibrio, unlefs the eyes 
were turned backward, and the mouth upward. 

When ftanding upon the four feet, the head of 

a quadruped is not retained upon the {pine by 
its own proper weight, but by the mufcles and 
ligaments only; particularly that ligament called 
the cervical, which rifes from the fpinous pro- 
cefles of the vertebra of the neck and back, and 
is inferted into the fpine of the occiput. | 

As man has no need of this ligament in his 
ordinary pofition, it is in him fo weak that 
_ many anatomifts have denied its exiftence. | 
_. Quadrupeds, on the contrary, have it ftronger 
in proportion as the head is larger or longer. 
In the bor/e, its infertion into the vertebra of the 
back is as broad as two hands, and it is faftened 
by ftraps to three or four of the vertebre of the 
neck. The Carnivora have it fomewhat lefs; 
but in the e/ephant it is largeft of all, and is 
there inferted into a particular depreffion of the 
occiput. The mo/e has this ligament offified in a 
great meafure, as it is employed not only in raif- 
ing the head, butalfo confiderable maffes of earth. 

Inthe inferior mammalia, the occipital furface _ 
of the cranium making a much more acute angle 


Que ua with 
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with the vertex than it does in man, the occi- 
pital arches become. more diftiné and pointed; 
and they affume different figures in different 
fpecies. The maftoid proceffes always préferv- 
ing the fame inclination to the plane of the 
palate, gradually diminifh the angle which they 
make with the occipital furface, till they finally 
arrive at the fame plane. 

In monkies in general the maftoid proceffes 
are nearly obliterated. Inall thefe fpecies which 
have the jaw elongated, and {trong canine teeth, 
the occipital arches form a projecting ridge. 
Such in particular is the cafe with the Chine/e-_ 
ape, Barbary-ape, cynocephalus, bare-lipped-ape, 
baboon, mandril and pongo. 

The dat has the bafis of the cranium, as it Were, 
curved, and the great foramen fituated on the 
pofterior part.’ The tranfverfe proceffes of the 
firft vertebra are flat on the fides. The pro- 
ceffes enclofing the organs of hearing, which 
are very large, and as it were inflated, exhibit a 
late projection at the bafe of the fkull. 

s: The bafe of the cranium and the occiput are 
deprived of proceffes in the mole. | 

The /ear, and in general ail the large Satco- 
phaga, have, at the pofterior furface of the head, 

- projecting ridges, in a direction almoft perpen- 
dicular to the foramen magnum; the tranfverfe 
+ ea of the atlas are alfo very ‘largéss oo 
“Lhe lion, the siger, the wolf, and the fox, have 
the 
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the occipital protuberance very prominent; their : 
heads are almoft triangular behind. 

- Inthe Rodentiathe face is very long: the crani- 
um is alfo elongated, and rounded above, and flat 
below; the articulation behind, and the tranf. 
| verfe proceffes of the atlas, are enlarged. 

- The-cranium of thé ant-earer is found, and has 
no projecting proceffes, shough the face is coni- 
x and very long. 

‘ The elephant has the head truncated almott 
vertically behind. The occiput is, as it were, 
fquare, and the condyles are at the pofterior exe 
tremity. The place of the occipital protube- 
rance is occupied by a confiderable depreffion, 

in which there is a longitudinal ridge for the in- 
fertion of the cervical ligament. 

In the bog, the occipital tuberofity i is large, 
with depreffions, and almoft LOSC to 
the condyles. ; 

The rhinoceros has the occiput more oblique, 
and the atlas as broad as the head. | 

The Solipeda and Ruminantia have the tranf- 
- verfe proceffes of the atlas flatted, and turned for- 
ward, and the maftoid procefles elongated. The 
motion of the head forwardsand tothe ee isthere- | 
fore much circumfcribed by this conformation. 

Finally, the Cetacea have a broad atlas anchy- 
lofed with theaxis.. Twoarticular depreflions cor- 
refpond with the largecondyles of the occiput. The 
articulation | is formed at its pofterior extremity. _ 
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C. In yg 


The head ar birds is fo conftructed as to per- 
form very evident motions upon the vertebral 
column. It is always articulated behind,. by a 
fing le condyle, or hemifpherical tubercle, fituated 
at the lower part of the foramen magnum. This 
tubercle is received into a correfpondent de- 
preffion in the body of the firft vertebra. 

Hence there is not only a more extenfive 
vertical motion, but likewife a horizontal rota- 
tory motion. Indeed we often fee birds, when : 
they wifk to fleep, turn their heads fo as to place 
their bill between their wings; but no quadru- 
ped can put his fnout in that pofition. 

The maftoid proceffes is prolonged in a pro~ 
minent ridge, running downward and forward 
towards the middle line, where it joins that from 
the oppofite fide. 

The occiput is round-in thofe that have fhort 
bills, but it is flattifh, and exhibits a kind of 
_creft in thofe that have the beak long. 

In the cormorant, the occipital protuberance 
fupports a long triangular bone, which feems to. 
be produced Be the offification of the cervical 
ligament. | 

The firft vertebra in birds is a fimple offeous 
ring, a little more thick on the anterior part. It: 
articulates above with the occipital condyle, and. 
below by a flat furface with the fecond vertebra. - 

‘Fhe fecond vertebra in birds bears a tooth-like 

procefs 
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procefs on the upper fide, but it is very fhort, and ‘ 
proportioned to the height ofthe ring of the atlas. 
D. In Reptiles. 

The articulation of the head of reptiles is 
confiderably behind; but the motions dis in 
different fpecies. 

In the crocodile there is only one AVIS 
fituated at the under fide oftheforamen magnum: 
the atlas is formed of two portions; the pofterior 
is fhaped like the fegment of a ring: the ante-- 
rior, which i is thicker, receives the condyle, and 
is articulated to thefecond vertebra: thereare two 
_ lateral proceffes, long, flat, and turned backward, 
which fupply the place of tranfverfe proceffes. 

- The odontoid procefs of the fecond vertebra is 
fhort and thitk; it is articulated within a cavity 
in the body of theatlas. This fecond vertebra has. 
tranfverfe proceffes fimilar to thofe of the firft. 

All other /izards have nearly the fame con- 
formation; but the condyle féems divided in two 
bya longitudinal fuperficial furrow. — 

The rortoifes have likewife only one condyle. 
In the land fort it is prolonged, and divided into 
two, as it is in the lizards. In the marine 
fpecies it prefents three articular faces, likea 
trefoil leaf: As this condyle penetrates deep 
into the correfpondent cavity of the atlas, the 
lateral motion of the head is much confined. 
The other motions of the head of the tortoife are 
 thofe of projection and retraction; they depend 


upon 


236 L. HI. Bones anp Musczes or THe TRUNK. 


upon the flexion and extenfion of the cervical 
vertebrae, and have been defcribed already. 

The frog, the toad, and the /alamander, have 
the head articulated by two condyles upon the 
firft vertebra, which is almoft immoveable. 

Serpents have three furfaces, in the manner 
of a trefoil, clofe together, upon one condyle, 
beneath the occipital foramen. The head is 
mot more moveable on the atlas, than the reft of 
the vertebræ are upon each other: | | 


E. In Fifhes. 


The occiput of fifhes appears like a vertical 
truncation of the cranium. The tubercle by 
which it is unitéd to the vertebræ is fingle, and 
placed below the occipital foramen. This 
union is effected by. the intervention of car- 
tilages with flat or concave furfaces, fo that the 
motion is much confined on every fide. The 
fuperior part of the occiput 1 in fome fpecies pre- 
fents flat and very prominent lateral proceffes, 
and, in particular, a longitudinal fpine, which 
terminates above the foramen magnum. : 

The bafis of the cranium, in moft kinds, is 


only formed “by a Reset dpi more or. 


_Jefs round. 

In fome fpecies, fuch as che mb ing, the 

À perch, the /almon, &c. the occipital protuberance 

is very long, and fharp-edged. | 
| The 


Fr 
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+ The foarks and rays have their heads articulated 

with the vertebral column, by two condyles; 
but this articulation is almoft immoveable, and 
is made fecure by ligamentous fibres. 


ARTICLE VI. 
Of the Mufcles of the Head. 


A. In Man. 


‘ue mufcles which move the. human head 
-arife from the firft, the fecond, or from feveraj 
other cervical vertebræ. | 
_ Thofe that arife from the atlas are, 


1. THE RECTUS CAPITIS POSTICUS MINOR, or 
| ATLOIDO-OCCIPITALIS, 


Rifes from the fpinous procefs of the frft 
vertebra, and is inferted into the middle of the 
pofterior edge of the foramen magnum. It 
draws the occiput directly packard, mis 
moves the head upon the atlas, 


2, THE RECTUS CAPITIS ANTICUS MINOR, 07 
TRACHELO-SUB-OCCIPITALIS. 


‘This little mufcle arifes from the anterior 
annular part of the atlas, and is inferted into the 
cuneiform procefs. The motion it produces is 
directly 
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directly the oppofite of the preceding : it bends 
the head forward and downward. 


& 


3. THE RECTUS CAPITIS LATERALIS, 07 
MASTOIDO-ATLOIDEUS. 


This mufcle arifes from the tranfverfe procefs 
of the atlas, and is inferted into the maftoid 
_procefs of the fame fide: it bends the head a 
_little towards the fhoulder. 


| 


À. THE OBLIQUUS CAPITIS SUPERIOR, or 
ATLOIDO-SUB-MASTOIDEUS. 


This mufcle arifes from the fame procefs as 
the preceding, and afcends, internally, towards 
the pofterior edge of the foramen magnum, juft 
by the maftoid procefs. Its action produces a 
flight rotation of the head upon the axis, at the 
fame time that it brings it ann 


The mufcles which originate from the fecond 
vertebra, are only two. 


1. THE RECTUS CAPITIS POSTICUS MAJOR, 
or AXOIDO-OCCIPITALIS. 


This mufcle arifes from the fpinous proceffes 
of the axis, and is inferted into the occiput over 
the refus capitis pofticus minor. It covers that 
mufcle, and participates in its operation, caufing — 
however a more decided motion of the head 

backwards. 


2. THE 
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2. THE OBLIQUUS CAPITIS INFERIOR, or 
AXOIDO-ATLOIDEUS, 

Arifes from the fame fpinous procefs, and pro. 
ceeds outwardly towards the tranf{verfe procefs 
of the atlas, into which it is inferted; this is, 
therefore, rather a mufcle of the fpine than of 
the head. It turns the atlas upon the axis, 
thus producing the lateral motion of the firft 
cervical vertebra. 


There are five mufcles of the head, proceeding | 
from the other cervical vertebræ. 


1. THE COMPLEXUS MAGNUS, 07 TRACHELO- 
OCCIPITALIS, 


Arifes by digitations from the tranfverfe 
proceffes of the four laft cervical and three firft 
dorfal vertebra. It paffes over the back of the 
neck, in its way to its infertion in the occiput, 
above all the preceding. It is clofely united, by 
its lower furface, with another called the biven- 
ter. This mufcle is evidently an extenfion, ora 
flexor of the head backward. | 


Q. THE BIVENTER CERVICIS, 07 TRACHELO-. 
DORSALIS. - 


This mufcle arifes, in like manner, by digita- 
tions from the tranfverfe proceffes of five ver- 
tebræ of the back, from the fecond to the fixth, 
and from the fpinous procefs of the firft. It is 

\ ae | inferted 


240 L.HI. Bones anp Musezgs or THE TRUNK: 


inferted into the occiput, above the preceding 
mufcle, to which it is fimilar in ufe. Its middle 
being narrow and tendinous, it has, from that 
cHemmfancs, obtained the name of diventer. 


ok THE COMPLEXUS MINOR, or TRACHELO- 

 ;MASTOIDEUS,. : 

Arifes by digitations from the tranfverfe pro- 
cefles of the fix laft cervical vertebræ, and three 
. firft dorfal, and afcends along the neck to the 
maftoid procefs, into which it is inferted. It 
receives, near its infertion, a long flip of mufcle 
from the longiffimus dorfi. It bends the head 
backward, turning it at the fame time a little 
upon its axis, when it-a¢ts without the corre- 
fpondent mufcle of the oppofite fide; but when, 
thefe mufcles act together, they keep the head 
upright. ‘They are antagonifts of the fterno- 
cleido-mañftoideus. 

‘Thefe three mufcles are covered by, 


x 


À. THE SPLENIUS CAPITIS, 07 CERVICO- 
MASTOIDEUS. 


This mufcle arifes from the fpinous proceffes 
of the five laft cervical and two firft dorfal ver. 
tebræ. It is inferted into the occipital arch 
near the maftoid procefs. It has the fame 
ufe as the complexus minor. Its external part, 
which rifes from the two next dorfal vertebre, 
and is inferted into the tranfverfe procefles of 
the two upper cervical vertebræ, is regarded as | 

JA A1 Se 6 a 
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Le url ‘of: the fpine, and has been named a 
folenius aa. | 


\ 
wifes 


5. THE RECTUS CAPITIS ANTICUS MAJOR, or 
TRACHELO-SUB- OCCIPITALIS, 


Extends along the cervical vertebra, on the 
Mate part, from he fecond to the fixth, and is 
inferted into the cuneiform procefs of the occi- 
put. It bends the head forward. 

Certain mufcles upon the fhoulder, which are 
inferted into the head, fuch as the trapezius, 
fterno-cleido-maftoideus, the mufcles of the larynx, 
os hyoides, and jaw, all act upon the head and 
me ee be demonftrated here. 


> B. In other Mamnif erous Animals. 


The {mall mutcles of the head are found in 
quadrupeds as well as in man, and with the fame 
attachments; the only difference is, that they 
increafe in magnitude proportionally with the 
two firft vertebra. Except, therefore, in the 
monkey and cetaceous animals, the obliquus capitis 
“inferior, and reëus capitis poflicus mor are of 
… very confiderable magnitude. 

In general the aiipaten cervicis is not divided. 
into two portions by an intermediate tendon. 
In the Carnivora there are, throughout its whole 
length, tranfverfe tendinous iukertections. It 
lies upon the complexus magnus, from D bieb it 
‘is, however, very diftinét; fo much fo, indeed, 

Vou. I. R that 
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that thefe animals appear to have three com- 
plexi: but inthe borfe it is completely united to 
the complexus on the upper parts. 

The Jplenius i is inferted into the cervical liga- 
ment, in thofe animals which have this ligament 
- confiderably elevated above the vertebra. It is 
always larger than in man, but is ftrongeft in the 
mole. No part of this mufcle is attached to the 
tranfverfe procefles of the cervical vertebræ in 
the Carnivora. Such of its fibres as go to the 
maftoid procefs, are inferted there by a tendon. 
common to them and the complexus minor. In 
the borfe, the part of the fplenius which belongs 
to the head is entirely inferted into the maftoid 
procefs by a thin tendon common to it and the 
complexus minor, which receives no flips, ex 
cept from the third cervical and the two firft 
dorfal vertebra. The fplenius furnifhes befides 
three flips to the tranfverfe. proceffes of the 
three cervical vertebra next to the atlas. The 
tendon of the firft is common to it and the 
HAR/RE CINE colli. | 


E. In Birds. 


Birds have no foin ete Biventer Cervicis, 
is completely feparated from the complexus. 
‘It extends from the middle of the back to 
the occipital arch. Its two bellies are fimple 
and without procefles. Its middle tendon is very 
flender. 5 tan | | 
It: 


x 
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It feems to be wanting in thofe birds. which 
have very long necks, as the beron. 

The complexus magnus is only inferted into 
the articular procefles and lateral. furfaces of a 
few of the cervical vertebræ ; for inftance, the 
third or fourth, or perhaps the fecond or third. 
The: complexus minor rifes from the anterior 

{pines of the third, fourth and fifth vertebræ, or 
fometimes from the fecond and third. It is in- 
ferted into the occiput more outwardly than the 
preceding. Thefe three pairs of mufcles OC- 
cupy the whole arch. | 

The recii polici are three in Sit à in ds 

The minoy and major are analogous to thofe 
of the human fpecies; and the redfus pofticus 
maximus, which in them proceeds likewife from, 
the fpinous proc of the axis, covers the other 
two. . 

The obliquus a has feu Magnus, is to be found, 
but not the /uperior. 

The re@us lateralis alfo bay ee in birds. Final- 
ly, the two rect antici are likewife prefent; but 
the rectus. major arifes only from the three or four 
firit vertebræ. | | 


D. In Rep 


The mufcles of the head of the PR can- 
not be defcribed under names fimilar to thofe of 


mammiferous animals and birds, becaufe the 
R 2 fhell 
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fhell affords infertions to the greater number 
of them. We will therefore only diftinguifh 
them by their points of attachment. ‘Thus, 
on viewing the back part of the neck, we re- 
mark— 
aft. At the anterior part of the back- fhell, near 
the angle of the lunula, a broad mufcle, which 
éxtends to the lateral and pofterior parts of the 
head into which it is inferted. It pulls the head 
backward. 
ad. Beneath, and from the middle of the an- - 
terior lunula of the back-fhell, there arifes 
another mufcle, which is thin and round, and | 
which, in feparating from that of the oppotite 
fide, forms an angle like the letter V; it is ine 
ferted on the outfide of the preceding mufcle, 
and has the fameufe. 
3d. A mufcle analogous to the nids capitis 
rifes from the fpinous proceffes of the fourth 
‘and fifth cervical vertebra, by diftinét flips, and 
is inferted into the occipital arch. Its ufe'is to 
raife the head. — 
4th. A mufcle analogous to the re@us major 
anticus,rifes from the inferior tubercles of the four 
vertebræ next to the atlas, and is inferted, flefhy. 
and thick, into the depreffion of the cuneiform < 
_ procefs below the condyle. 
sth. The trachelo-maftoideus rifes from the i in- 
ferior tubercles of the fecond and third cervical 
1 vertebræ, by two thin tete ete © It 
| 18. 
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is inferted, by a very thick and entirely flefhy 


“a portion, into the protuberance that anfwers to 


the maftoid procefs. Its ufe is to bend the head 
laterally. 

6th. Laftly, at the fuperior part of the cervical 
fpine there is a fhort mufcle which proceeds 
from the inferior part of the foramen, formed 
by the temporal foffa, and is inferted into the 
+ {pinous proceffes of the firft, fecond and third 
vertebræ of the neck. 

On viewing the neck in front, we obferve au 
mufcle analogous to the ferno-cleido-maftoideus, 
attached to the {trong aponeurofes that.furround 
the»humerus at its articulation with the fca- 
pula. The lower part of it, for one-third of its 
length, can only be feen, the remainder being 
concealed by a mufcle compofed of tranfverfe 
fibres, which fupplies the place of the mylo- 
byoideus, and platy/ma-myoides. It is inferted 
into a procefs correfponding to the maftoid. Its 
ufe is to draw the head inwardly, and to produce ti 
a {mall elevation of the fhoulder. | 

The longus capitis arifes from the third. 
vertebra of the back, and.is inferted by a 
flender tendon into the cuneiform procefs of 
the occiput, 
~The frogs have very few si (hemufeles of the 
head: moft of thofe which are inferted in it are 
employed in moving the fuperior extremities, ? 
or are proper to the vertebral column. 

The mie analogous to the obliquus Juperior 
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arifes from the firft tranfverfe proceffes of the 
fpine, and is inferted into the fuperior part of — 
the occiput: its direction is oblique from with- | 
out inwards. 

That which is analogous to the reéus capitis 
_anticus minor, arifes from the tranfverfe procefs 
of the firft vertebra, and is inferted into the 
bafis of the cranium, below the foramen magnum. 

Thefe are the only two mufcles proper to the 
head in frogs: They are fimilar in the /aud 
Salamander. 


E. Ln Fifhes. 


Offeous fifhes have no particular mufcle de- 
ftined to move the head. The lateral mufcles 
of the body inferted there occafion but little 
fenfible motion; but the rays have three mufcles 
affigned to that purpofe, which we think neceflary 
to point out in this place. One ferves to move 
the head upon the trunk, the others to raife and 
lower the extremity of the muzzle. The firft’ 
is fituated above the body and the cavity of the 
branchiæ. It is faftened to the f inal column, | 
and to the anterior: portion of the bony arch 
that fupports the large wings ; it is inferted into 
the pofterior extremity of the head, worl it 
moves upward upon the fpine. : | 

With refpect to the two mufcles of the muz- 
zle, the fuperior arifes from the anterior part of 
the girdle, which fupports the wings or fins by a 
fort flefhy portion, the {mall cylindrical tendon 

of” 


~ 
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of which is received into a mucous fheath: this 
fheath pañles with the tendon above the bran- 
chiæ, and extends to its infertion at the bafe of 


the muzzle, which this mufcle moves upward. 


_ The inferior is fituated on the lower part of 


the body, and in the cavity of the branchiæ, 
whence it arifes from the firft cartilages of the 
vertebral column. It extends obliquely out- 


ward, and then inward, defcribing a curve, the 
convexity of which is external. It is inferted, 
almoft entirely flefhy, into the bafe of the fnout, 
which it incurvates or bends towards the belly. 


R 4 LOS 
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LECTURE FOURTH. 


OF THE ANTERIOR EXTREMITY, OR PEC- 
TORAL MEMBER. _ 


ARTICUE RSS US i ie 
sp the Bones oy the Shoulder. 


A. In Man: 


Tue human fhoulder is formed of two bones 
called the /capula and clavicle. 

The /capula, or omoplate, has nearly the form 
ofa right-angled triangle; and its fituation, 
~ when at reft, is fuch that one of the fides is 
parallel to the fpine. 

The longeft fide points obliquely outward 
and downward: it is called the coftal margin. 
The fhorteft fide is uppermoft, and is called the 
cervical or fuperior margin. The fuperior, an- 
terior, or external angle, is truncated, and forms 
an oval ‘articular furface, on which the head of 
the bone of the arm moves; it is therefore called 
the humeral angle. Above this articulation there 
is a projection of the fuperior margin, which is 

| | firft 
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firft ditedteä forward, and then backward. This 
is called the coracoid procefs. 

On the convex furface, at about one-third of 
its length from the fuperior margin downward, 
a procefs is produced : this procefs interfects 
the fcapula tranfverfely, and is called the Spine. 
It is elongated, and forms a flat detached projec- 
tion, which extends over the humeral angle, and 
is called the acromion. ‘The part of. the furface 
which is above the fpine is called Supra ca 
and that below it infra-/pinal. 

‘The clavicle is a long and frog bone, with 

a double curvature, fupported at one extremity 
on the top of the fternum, and at the other 
‘on the acromion. The latter obeys the motions 
-of the fcapula, which flides in every direc- 
‘tion upon the pofterior part of the ribs, to 
which it 1s not articulated, but only attached by 
the mufcles. Each of its margins, and each of 
its angles, is therefore capable of being elevated, 
or applied clofer to the ribs. 

The human fhoulder, and confequently all the 
-reft of the fuperior extremity, is only articulated - 
to the other parts of the fkeleton, by that end of 
-the clavical which j joins the fternum. | 
Certain ligaments join the fcapula to the 
clavicle, and the latter to the fternum. The firft 
proceed from the coracoid procefs, and are ir- 
ferted into the end of the clavicle next : the 

-acromion. The next are (1ft.) the tnter-clavi-~ 
‘eular, which connects ute extremities of both 
ARS 
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clavicles behind the fternum, and (2d.) others 


which arife from the inferior furface and paffing _ 


obliquely, are inferted into the cartilage of the 
firftrib. Finally, each extremity of the clavicle is 
furnifhed with a capfular ligament, one attached 
fo the acromion, and the other to the fternum, at 
their articulations. 


t 
LA 


B. In other Mammiferous Animals. 


tbe fhoulder in the inferior mammalia differs 


from that of man, by the abfence or proportion 
of the clavicle, and the form of the fcapula. 

_ The clavicle of the Quadrumana refembles 
that of man: it is entirely wanting in all animals 
that have hoofs, fuch as the Pachydermata, Rumi- 
nantia and Solipeda. In animals with nails, there 
is nothing general to be remarked. Amongtft the 
Sarcophaga, the Cheiroptera, (particularly the 
bats, in which this bone is very large and ftrong,) 
the Pedimana, and the greater part of the Planti- 
grada, namely the moles, /orews, and bedge-hogs, 
have it perfect ; the others, that is to fay the Car- 
nivora, as dogs, cats, weafels, bears, coatis, racoons, 
otters, feals, Sc. have only clavicular bones fuf- 
pended in the flefh, neither touching the acro- 
mion nor fternum; and even thefe are senate 
_ wanting in fome individuals. 

The <lasicle of the mole is particularly. re- 
: markable on account of its thicknefs, which ex- 
ceeds its length; this gives it a very fingular 
ng | fhape, 


+ 


r 
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fhape. It is connected with the acromion by a 
ligament, and is. articulated with the humerus, 
by a broad furface. | vb 
With refpect to the Rodentia, the clavicle is 
perfect in the Squirrels, the rafs, the Leavers, and 
the porcupines; but.is wanting in the damans and 
cavys. Hares have the clavicle ad Sara in 
the flefh. 
This bone is found in feveral of the Edentata, 
fuch as the armadillos, thé auf-eaters, and the 
floths, Inthe laft, at the fternal extremity it is 
furnifhed with a procefs which forms nearly a 
right angle with the axis of the bone. But the 
ioavictd is quite wanting in the pangolzas. | 
The Cetacea have no veftige of the clavicle. 
We fee, by this inveftigation, that the clavicle 
is found in all animals that often extend their 
arms or anterior feet forward, either to feize 
things, as the monkey, or to fly, as the bat, &c. 
That it is wanting in thofe quadrupeds that ufe 
the anterior extremities for progreflive motion 
only, and that there are rudiments of it in fuch as 
hold a middle ftate between thefe two orders. 
Indeed the clavicle is a very ftrong arch, 
which reprefles the arm, and prevents it foin 
being moved too far forward; it is, therefore, 
found double in birds.’ ep kaa ca” CROP OR 
rie ¥: fcapula of the monkies has the final dite 
{which anfwers to the pofterior fuperior, ] more 
obtufe, and confequently the oppofite fide longer 
‘than in man. This die the fide next the 
FEAR fpine 
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fpine fhorter. The fame conformation is ob- 
ferved in the makis. 

In the Sarcophaga the fpinal margin, or that 
next to the fpine, is rounded off, which con- 
formation alfo renders the pofterior angle very 
obtufe. The fupra-fpinal foffa becomes like- 
wife nearly as large, and fometimes even larger 
than the infra-fpinal. In thofe which have no 
clavicles the acromion does not project fo far, 
and there is another eminence pointing back- 
- wards almoft perpendicular to the fpine. Itis 

alfo found in the bedge-hogs and Pedimana. The 
coracoid procefs is, for the moft part, wanting ; 
it is, however, found in the hedge-hog, the — 
_ Cheiroptera, and the Pedimana. The body of the 
. {capula is elongated in the bedge-bog, and much: 
more fo in the mole; in the latter it appears to 
be along bone, with no mark of a fpine, except 
towards the pofterior margin, and before the 
tubercle, which correfponds to the acromion. 
This bone is fo placed that it is FOR EE 
parallel to the fpinal column. 

The Cheiroptera alone have the fpinal PURE 
very long, and the pofterior anglé acute. 

In the Rodentia, the fcapula has generally the - 
fame fhape as in the Sarcophaga; for in them 
the length of the arcomion depends upon the 
prefence of the clavicle. The fame rule pre- 
vails with refpect to the length of the coracoid 
procefs.—The bares have, upon the acromion, 


another long projection rifing at a right angle, 
. and 
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and turning backward... This recurrent procefs 
is very long, and rather flender. Towards the 
pofterior part it forms a very confpicuous pro- 
jecting angle. | 

The Ruminantia and Solipeda have the fcapula 
narrow towards the back, and elongated towards 
the neck, like the preceding animals. The fpine | 
is nearer to the anterior margin, which we have 
named’ cervical or fuperior in man. It appears 
truncated, and has neither acromion nor recur- 
rent procefs. It is likewife deftitute of oy 
coracoid procefs. 

The bog and the rhinoceros exhibit a ftriking 
| peculiarity in the fpine of the fcapula. This 
fpine is almoft effaced near the humeral angle, 
but about its middle there arifes a very bold 
| projecting procefs, inclined towards the coftal 
margin. 

The fcapula of the elephant is bout, 
‘the fpine terminates in two large procefles, one 
of which turns forward and fibre the acromion, 
and the other, which is much larger, turns back 
ward. The latter refembles the recurrent pro- 
cefs which we remarked in certain Rodent 
efpecially in the bare. : 

Among the Cetacea, the dolphin and porpoife 
have the pinal margin of the fcapula rounded, 
and very large: the {pine is very near the cer. 
vical margin, and cannot be diftinguifhed from 
_the plane pr the infra- fpinal fofla.. The fupra- 
fpinal foffa has a deep hollow, that feems to 


proceed : 
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proceed from a defeé in the offification.. Above 
the humeral angle there is a projecting plate, 
which is continued with the fpine,,and feems to 
correfpond to the acromion. In the other 
mammalia of this family the foffa fupra-fpinalis 
is ftill lefs diftinc. 

We find that the extent of the fcapula, in the 
direction parallel to the fpine, is. in proportion 
to the violence of the efforts the animal has to 
make with the anterior members; becaufe this 
configurationaffords more’extenfive attachments 
for the mufcles that connect it with the trunk. 
Thus, in man, in monkeys, and more particularly 
in dats and moles, it approaches neareft to that 
extreme elongation which prevails in birds. 


C. In Birds. 


In birds the fhoulder.is compofed. of three 

bones, the clavicle, the fork, and the /capula. 
The clavicle is. a ftraight large bone, flat 
before and behind. It is articulated by a large 
and fharp head, with the anterior. edge of the 
fternum ina correfponding hollow, in which it 
has but little motion. It advances forward, and 
fomewhat laterally; it is then enlarged, and 
divided into fhort proceffes... The firft procefs, 
which is anterior, inferior, and internal, is con- 
nected to the fork; the fecond, which is pof- 
terior, fuperior, and external, is articulates to the 
 feapula, 
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fcapula, and with it forms a cavity into which 
the head of the humerus is received. 

» The /capula is elongated in the direction 
parallel to the fpine, and is very narrow on the 
oppofite fide. : It is often pointed, but fome- 
times truncated on the pofterior part, and always 
flat and deftitutey of a fpine. The head, or 
humeral extremity, becomes thicker at its junc- 
tion with the clavicle. Outwards we obferve 
the furface which thefe bones in common pre- 
fent to the head of the humerus, and inwardly 
a little point which anfwers to the extremity of 
the fork. Between thefe three bones, however, 
there is ftill left a fmall vacancy or free fpace. 

The fork, or os furciforme, is fingle, and com- 
mon to both fhoulders. ‘It is elaftic, and fhaped 
likea V. Its point is turned backwards, and 
its two branches fupport the humeral heads of 
the two clavicles. By its elafticity it hinders 
them from clofing NEA in FE violent share 
of flying. 

Birds. of prey that fly by day pave the fork — 
_ very fhort, with crooked branches; their con: 
vexity is forward, and the angle of union Wiha 
and feparate from the fternum. 

NoGurnal birds of prey have the fork idea ke | 
‘with almoft ftraight branches, the angle obtufe 
and clofe to the fternum. | 

In parrots it isalfo weak; the branches are con- 
_ vex outward, and the dau of union re eae 

removed from the fternum. —— . 
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/Inthe Pate ihe bone is nearly of a parabolié 
figure, with the angle clofe to the fternum. 
However, the /wallow and the goat-/ucker muft 
be excepted, as they have it fmall, like birds of 
‘errr | 
: The Gallihæ have it alfo nearly parabolic. 
The angle is prolonged in a procefs from which 
a Sens proceeds to faften it to the keel of the — 
fternum, which in thefe birds is very low. ; 

The ducks, merganfers, and bd ae Ste have the 
fork refembling birds of prey. | 

‘Inthe berons and cormorants, the angle of a 
fork is articulated with the fummit CN AT 
of the fternum. It is united to it by oflifica- 
tion in the cranes and ffork, the jabiru and pelican. 

The two branches ef the fork are feparate in 
the ofrich, and each anchylofed with the clavicle , 
and fcapula of the fame fide. Thefe three, there 


-. fore, form only one very flat bone, with an open- 


ing near the re by, which it is joined to 
‘ae fternum. 
In the caffowary 1 no fork can be found except 
a fort of procefs at the internal border of the — 
head of the clavicle, which is merely a rudi- 
ment. 
Thus we fee that the os furciforme is the 
more. detached, ftronger, and more elaftic. in 
proportion to the activity of the bird in flying, 
and the neceffity of the functions of that bone. 
But in thofe birds. which never fly i it can fcarcely 
HE faid to exift, and, at beft, it is far from being 
able 


L 
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able to feparate, by its refiftance, the heads of 
the clavicles: in fact, there remains, in get 
of this kind, only the sana of it. — 


D. In Reptiles ‘ 


In oviparous quadrupeds the glenoid Lt. 
of the fhoulder is partly compofed of the D: 
“and partly of the clavicle. 

The fcapula, which is elongated, has no fpine : 
it contracts, and becomes thicker towards the 
neck. 

The clavicle is Gigi fhort, and flat, and 
united to the fternum in the crecodile and /izards. 
It is broad, and almoft fquare, in the iguana and 
camelion. In the /#pinambis it is oval, and very 
large and long between the front and back, and | 
has two unoffified parts. 

The frog and toad have two clavicles to each 
fhoulder, attached to the two extremities of the 
fternum. The fcapula is bent, and compofed of 
two articulated pieces, with the fuperior one 
inclining towards the fpine. The fame con- 
formation obtains in the Surizam toad. The 
anterior clavicles appear to correfpond to the 
os furciforme of birds. ‘The clavicle, the fter- 
num, and the firft 2 of the fcapula, are 
anchylofed together: | 

The /alamanders have the thoulder formed in 
a moft fingular manner. The fcapula, clavicle, 

ever, LE. S and 
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and fternum confift only of a fingle bone, which 
receives the head of the humerus. The fhoulder 
is almoft all cartilaginous; but the part anfwer- 


ing to the feapula is more diftiné than the reft. 
. It inclines towards the fpine, where it receives 
the mufcles by which it is moved. ‘The clavi- 


cular part is directed, towards the head; that 


which fupplies the place of the fternum turns — 
towards the breaft, but without uniting with the 
bone of the oppofite fide: the part on the right 


fide flides over that on the left. This conforma- 


tion allows a greater dilatation of the breaft i in 


ref piration. | 
: The tortoife has site thefe three pean! iach 
unite to form the glenoid cavity, and correfpond 


“with the fcapula fork and clavicle, ‘But: as 


their refpecive difpofition is very remarkable, 
it appears neceflary to give a particular defcrip+ 


| tion of them. 


One of the bones Care from the bafe of the 
rudiment of the firft rib, to which it is fixed by 
a ligament, as high as the humeral cavity, where 
it 1s intimately connected with the other two. — 

The fecond bone may be confidered as the 
continuation of the firft, which it joins at the 
humeral cavity, of which it forms part. Its 
other extremity is attached to the breaft-plate, 

and {trong ligaments likewife unite this Xr 
tremity to that of the pofterior bone. 

Thefe twe bones, thus united, are flightly 
bent outwards, fo as to ) Weave between them and 

thofe 
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thofe of the oppofite fide, an oval fpace, through 
which. the œfophagus, the ‘aches, and. feveral 
mufcles, pas. 

7 he firft feems to correfpond t to the HA | 
and the fec ‘ond to the Os furciforme, 

Finally, the third bone of the fhoulder is 
fituated below the abdominal and thoracic 
vifcera, nearer the breaft-plate. It is lon’, and 
extends from the humeral cavity, of which it 
forms the lower part, as far as the abdomen. 
It feems to fupply the place of the fcapuli, by 
the number of mufcles inferted into it; but its 
fituation is juft the reverfe of that bone. A very 
| frone ligament unites this bone to the fecond. 

N. B. As the pectoral member in fifhes can- 


bi ets 


| Por in any manner, be compared to that of the 

other. vertebral animals, it feemed neceffary to 
give a particular defcription of it, which will 
| be fqurd at the ang of “bis Lecture. 


dite I. 


Of the Mufètes of the Shoulder, 


A. £n Man. Dae 
Ta human fhoulder is moved by “fever! 
mufcles, which give toit four principal motions 
_ that are often combined togéihers Ai one of 
his | S 2 _ thefe 
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thefe motions the fhoulder is brought forward 
towards the bréaft. In the fecond, which is 
_ the reverfe of the former, it is drawn back in 
‘the contrary direction, and the back becomes 
covered. In the third, the fhoulders are pulled 
downward, and retained in that pofition. The 
neck is then at eafe. By the fourth, the 
 fhoulders are raifed towards the head, or cle- 
‘vated. sr de | | 
There mufcles are eight in number. 


* THE SERRATUS MAJOR ANTICUS, 07 poms 
SCAPULARIS, hea ! 


* Is attached inferiorly to the fpinal margin of. 
thefcapula. It then éxpands, and is inferted by 
‘digitations into the external furface of the ribs 
from the firft to the ninth. By its inferior digi- 
tations, this mufcle pulls the fhoulder, at the 
fame time, downward and forward; by the 
fuperior digitations, it draws it upward, or to- 
‘wards the head; and finally, by its middle por- 
tions, it holds the fhoulder fixed ina forward 
pofition. à 


2. THE PECTORALIS MINOR, SERRATUS MINOR 
ANTICUS, 07 COSTO-CORACOIDEUS, 


‘This mufcle is inferted, at one end, into the 
coracoid procefs, and at the other, by three digi- 
tations, into the anterior furface of the three ribs, 
from the third to the fifth. The obliquity of 
its fibres determines ihe motion of the humeral 

r angle . 
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angle of the fcapula downward, and at the fame. 
time moves it forward. .. 


3. THE LEVATOR SCAPULÆ, ANGULARIS SCA 
PULÆ, 07 TRACHELO-SCAPULARIS, 
Is inferted into the pofterior and fuperior 
angle of the fcapula.. . It proceeds towards the 
neck, where it is inferted, by flefhy flips, into 
the tranfverfe procefles of the vertebra, from the 
fecond tothe fifth. It raifes the fcapula behind, 
while at the fame time it fomewhat deprefles 
the humeral angle, as this bone then becomes a 
kind of lever. "1 | a 
à. THE OMO-HYOIDEUS,  CORACO- HYOIDEUS, 
or SCAPULO-HYOIDEUS, 


Extends from the fuperior cofta of the fcapula, 
. near the coracoid procefs, to the bafe, and up to 
the horns of the os hyoides, into which it is in 
ferted. Its ufe is to pull down the os hyoides a 
little. It affifts deglutition, more than it con- 
tributes to the motion of the fhoulder. | 


5. THE TRAPEZIUS, CUCULARIS, 07 DORSO- 
SUB-ACROMIALIS, . 


Has its infertions, on one part, in the occipital 
arch, and all the fpinous proceffes, as well cer- 
vical as dorfal; and, on the other, is inferted | 
into the whole length of the {pine of the fcapula, 
and part of the clavicle. This mufcle, like the 
ferratus magnus, acts in oppofite directions in its 

‘i partial 
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partial ‘contra@tions: thus the fuperior portion: 
raifes the fhoulder, the middle draws it backs 
ward, and the lower pulls it downward. 


6. THE ‘RHOMBOIDES, Or DORSO- SCAPULARIS. 


This is fiteated under the preceding mufcle. 
Th arifes ftom the fpiñous proceffes of the fifth, 
» fixth, and feventh cebbieal: ‘and the four fit 

dorfal Vertebiæ; it is then inferted into the 
» fpinal ‘edge of rhe fcapüla below i its {pine. Tts 
anecien is “oblique, and it ténds outward as 
it defcends. This mufcle feems calculated for 

moving the fcapula backward, while at the 
fame time it raifes it a little, in confequence of, 
one FFE obliquity of its fibres. 


OT, THE ‘sOBCLAYIUS, or COSTO- CLAVIUS, 


As fituated Below the cHVicle, ‘occupying, in 
an oblique ditection only, the fpace ‘bétween 
that bone and the firft rib. It Axes the clavicle 
to ‘the breaft ih the violent exertions of pte 
fhoulder. | 


8. THE STERNO-CLEIDO-MASFOTDEUS. 


| This mufcle, which we have already defcribed 
in treating of the Motions of the head, may like- 
wife be inchided fn thofe of the holder, ‘on 
account of the 4tidn OF thit patt Which is ?h- 
* ferted into the chivicle; “Dut the motion it pro 
duces is hee confined. 

He 8. Tn 
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; bg B. In other Mammiferous Animals. 
_. The /erratus major is more extenfive in the 
inferior mammalia than in man; for it is attach- 
ed, by digitations, not only to the ribs, but to 
the tranfverfe procefles of the cervical verte- 
“bre. This is neceffary in animals which walk 
“upon all fours, to prevent, more effectually, the 
fcapula from being preffed towards the fpine. 
This mufcle, with its correfpondent one, forms 
‘a fpecies of girth that fupports the thorax. As 
_ it has the fais extent tH monkeys, tt is one proof 
that nature intended them to ufe all the four 
feet in walking. ‘The ferratus major in them 
. even farnifhes digitations to all the cervical ver- 
tébræ; ‘while, in fomeof the carnivora, the digi- 
tations extend only to à part of thefe vertebra. 
In the cas, for inftance, there are four digita- 
tions; the dog, the dear, and the rabbit, have five. 
In the dolpbin, (which does not walk,) the ferra- 
tus major Has’ no infertions in the vertebrec of 
the neck. " | 
The pefforalis minor is wanting in the carnivo: | 
rous and hoofed animals. The hor/e has a mufcle 
which fupplies its place; it rifes, by digitations, 
from the ribs; it then pafles to the anterior edgé 
of the fcapula, but in its way it unites itfelf 
with the fibres of the pectoralis major, fo as 
to be inferted partly into the humerus. in thé 
| Satna delphin, 
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dolphin, its place is fupplied by a mufcle, which 
has only, one digitation inferted into the fter- 
num, néar to the anterior extremity; above, it is 
attached tothe humeral cavity of the fcapula. 

The /evator Jcapule prefents many varieties in 
the number.and infertions of its tendons... For 
inftance, in monkeys it is not inferted into the 
angle, but intg,the {pine of the fcapula, near the 
acromion, and it.is then covered by the trapezius 
which i is not divided. In the Carnivora, and the 
Rodentia, ic occupies a larger compafs.. It ap- 
proaches ftill nearer to the humeral extremity of 

the fpine of the fcapula, and the trapezius being . 
bifid, it paffes between the two parts. In the 
cat, it has only two fuperior attachments, one 
into the tranfverfe procefs of the firft vertebra of 
the neck, and the other into the cuneiform. pro- 
cefs of the occipital bone. 

In the dog and the 4ear, it is inferted only into 
the firft vertebra of the neck; in the rabbit, it is 
attached to the cuneiform, or bafilar procefs of 
the occiput only. Vicg. D’Azyr.has confidered 
this as a diftiné mufcle, and has called it ACRO= 
MIO-BASILARIS. 

7 In the Sheep, it rifes MEN the firft cervical 
vertebra, and is inferted into the poftérior partof | 
the fpine of the fcapula. Itis entirely waneneia 

the bor/e. We 

In the dolphin, it.is fattened to the tran verte. | 
procefs of the firft vertebra, but its tendon is 

| expanded | 
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ckpanda over the whole external furface. of thé. 
fcapula. | 

. The trapezius, and Pénal dates of Le 
monkey, very much refemble thofe of man, but in 
the other mammiferous animals they are fo com- 
plicated, that we are obliged to defcribe them 
together... | 

In fuch of ie Cantal and the Rodentia, 
as have not the clavicle perfect, the cleido- -maftoid= 
eus (which is very diftinét from the feruo- maftoid— 
eus),and the clavicular portion of the deltoides, not 
being feparated by a fixed bone, form together 
only one mufcle, acting upon the humerus; this 
might be named MAsTo-HuMERaLIS. The cla- 
vicular portion of the rapezins likewife joins 
them at their point of union, and thefe three por- 
‘tions form one mufcle, called by anatomifts COM- 
MUNIS CAPITIS, PECTORIS, et BRACHII, This cla- 
vicular portion of the trapezius is very diftinct 
from its fcapular part. It is even feparated from it. 
by the levator fcapulæ, which paffes between, 
them. It is more or r lefs extended according to 
the fpecies. Lt ; 

Thus we find that in the Fa and the cat its 
fibres proceed partly from the cervical ligament. | 
‘In the rabbit, there are none but what come from. 
the occiput. ‘In the bear, the anterior portion. 
of. the trapexius is again fubdivided into two 
mufcles. The fibres, w hich come from the oc- 
ciput, form a tendon which is inferted into the 


 flernum, | 
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tébibe at the fame place. as the fterno maf" 
toideus. | 

In the heed, one pehtton catty proceeds i ol 
the maftoid procefs, which prefently divides into 
two mufcular fafciuli: one of thefe goes to the 
fternum; and the other, which correfponds with 
the cleido maffoideus, is confounded with the cla- : 
vicular part of the rrapezins, almoft oppôfité to 
“the midde of the neck, and forms, with that and 
the clavicular portion of the deltoides, à fingle’ 
mufcle, extending to the humerus, as in the pre- 
ae {pecies. 

In the horfe, there is only what is called in 
man, the afcendant portion of the trapezzus, which 
isinfertedinto thepofterior part of the {pine of the 
fcapula. There is alfo.a fferno-mafloideus ; but in. 
ftead of the levator, the cleido-maftoïdeus, and the 
clavicular portions of the trapezius and deltoides, 
we only find a fingle mufcle attached to the maf- 
toid procefs, and the tranfverfe proceffes of fome 
of the fuperior cervical vertebra, which paffes 
before the head of the humerus. This mufcle 
defcends along the internal furface of rhe. arm, 
to be inferted inferiorly. ee 

The dolphin has not the clavicular “portion of 
the rapezius. This mufcle which is itfelf very 
thin, covers all the fcapula, and is inferted near- 
its neck... The flerno-mafloideus 1s very thick, 
with a large belly ; and on the outfide of i it there 


is another moicle, much fimilar, which rifes 
| US on EN _ from 
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from the maftoid procefs, and is*inferted below 
the Head of the humerus. 

“We have ftill to deferibee thin mufele be- 
gite to this part in the rabbit. It arifes 
from the fpine of the feapüla, covering the fwpra- 
spinal, and is infértéd into the clavicle. | 
= The 7homboides in apes extends as far as the 
occiput. Its occipital fibres, which in them are 
fometimes divided ‘from each other, aré always 
feparate in carnivorous animals, and'then form 
a particular mufcle, named by anatbmlt sobre 
PITO-SCAPULARIS, Or LEVATOR SCAPULS MAG< 
NUS. | 

‘fn thé soup this séries pérrbR 6 of the ‘in: 
boides is inferted into the cervical ligament only. 
This is the LEVATOR SCAPULX PROPRES us a eas 
potomifts. 

The rhomboides is fall in dolphins, and has AO 
| diting anterior portions | 
"VIT coraco-byordeus Was items reiting katte in 
monkies. It is wanting in añimals that have no | 
elavicle or coracoid proceffes: 2 even ef dogs 
there is*none. 

The fubclavins alfo exhibits nothing ant 
able in monkies ; it is wanting in the mammas 

lia that have no clavicles. 

Tt ts neceffarÿ to pive a particular defeription 
of thé ‘mufcles‘of the fhoulder in ‘the mole, on 
account of their ‘fingularity. | 

The éervical portion of the /erratics major is 
_ fimple, exceffively large and turgid, and is only 

re attached 
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attached to the laft vertebra. | Inftead of the: 
whole /rapezius, there are only two bundles of, 
fibres,’ which. proceed from the loins, and are 
inférted into the pofterior extremities of the! 
{capula..'. Thefe two fafciculi being almoft pa- 
rallel, would rather pull the extremities afunder: 
than bring them together, were they not con- 
nected by a very ftrong tranfverfe ligament. 
The ufe, therefore, of thefe two mufcular fafci- 
culi is to give to the whole anterior part of the . 
body a kind of. balance-like motion in an up- - 
ward direction. 
The rhomboides has Led all its fcapular at. 
tachments at the fame tranfverfe ligament which 
is common:to the two fcapulæ. Its other in- 
fertion is in the cervical ligament, which is al- 
ways offified. Its ufe is, therefore, to raife the 
head with much force. | 
This renders the mufcle which is analogous 
to the occipital portion more effectual. Its 
fibres are parallel to the fpine; they pafs through 
thofe of the rhomboides, properly fo called, to 
be attached to the tranfverfe ligament; the an 
terior extremity is inferted into ake Ris of 
the cranium. | 
The ferno and cleido mafloidei have nothing 
particular, and the levator fcapule is wanting. 


The peoralis minor is very thin; it is inferted — 


into the anterior part of the firft ribs, and into 
the ligament that connects the clavicle to. he | 
feapies | | 
The 
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The clavicle has two mufcles: one, which 
may be called /uperclavius, arifes from the firft 
bone of the fternum, at the anterior angle of the 
great head of the clavicle; the other allo arifes 
from the fternum, but lower down, and is in- 
ferted near the firft. 

We fhall likewife particularly. ER the 
motion of the fhoulder in the bar, fince it widely 
differs from that of the other mammalia. 

The /erratus major is fituated before the pec- 
‘toralis minor: it is attached to all the ribs, but 
not to the neck, and is inferted into the external 
and inferior border of the fcapula. | 

The Jubclavius is only remarkable for its bulk, 
which is comparatively very confiderable. 

The peforalis minor has three digitations ; it 
is infertéd into the coracoid procefs, which is 
very ftrong, bya broad tendon. _ | 

The /rapezius is neither attached to the fpine 
“nor the proceffes of the neck, but to the eleven 
firft dorfal vertebra ; it is inferted into the tri- 
‘angular furface of the cervical angle of the fca- 
pula, 

The rbomboides has no peculiarity. | 

The levator /capule arifes from the filets and J 
fixth vertebræ of the neck. _ 

The flerno-majtoideus is not. attached to the. 
clavicle. 


C. In | 
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cles ot pupil to thofe of che mammalia : “but 
in general thofe of the upper part are very {mall 
and flender ; they are neither attached to the 
head. nor the neck. This conformation is pro- 
bably connected with the length and Reiaayy 
of the neck. 
The ferratys major, or SUBSCAPULARIS of icq. 
we: Azyr is divided into four or five flat flips, 
which arife from the one half of the inferior cofta 
of the fcapula next its free extremity, and which 
‘are inferted into the five firft ribs. The firft i is 
_almoft parallel to the fpine ; the fecond i is more 
oblique; the three laft are thick, and pafs di- 
rectly towards the fpine, or, in n other words, are 
_ perpendicular to it. 

© The cosro-scaputaris of Vicg. D’ Azyr i isa 
mufcle which might be taken for a flip. pro- 
ceeding from” the ferratus major ; : but it arifes 
from he lower cofta of the fcapula more for- 
ward, and defcends to be inferted into the firft 
ribs. 

The trapezius is compofed of two po rtions ; 
-one arifes from the fpinous proceffes of the laft 
_ vertebra of the neck and the firft of the back, 
and paffes on towards the inferior and interior 
branch of the fork. The other part is much 
longer, it adheres to all the fpinous proceffes of 
A SN the 


sd 
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the back except the firft, and, pafling obliquely 
forwards, is inferted into the Spore, or final 
edge of the fcapula. 

The rhombaides is partly AE by the. ie. 
zius, and immediately by the latiffimus dorf : 
it likewife rifes from the fpinous procefles of 
the dorfal vertebra, and. is inferted into the moft 
pofterior part of the fpinal margin of He fea 
sien 

D. In Reptiles. a 
; In the ‘ap (which has no ribs) the serratus 
major has an extraordinary fhape, which ap- 
pears to’ be occafioned in part by the want of 
the cervical vertebrae: it forms Chi diftin® 
mufcles, ty 

The firft arifes from the occiput, near to the 
foramen magnum. It divides into two bellies, 
which are inferted into the fuperior fpinal angle | 
of the fcapula ; one on the internal, and the other 
on the external fide. 

The fecond proceeds from the fecond ne 
_ verfe procefs, and pañfes under the dorfal portion — 
of the fcapula, towards its fpinal edge. 

The third proceeds from the third tranfyerfe 
procefs, and pañles underneath the preceding, 
keeping ftill nearer to the edge. | | 

There is befides another mufcle proper to the 
fcapula, fituated upon its internal furface, be- 
tween the two çonftituent parts, which make it 

appear 
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appear broken. It appears to draw thefe two parts 
clofer together, and by its contraction renders | 
theangle they form with each other more acute. 

There is. no mufcle analogous to the peétoralis 
minor. 

The place of the levator, or angularis fcapule, 
. 3 fupplied by a very confiderable mufcle which 
rifes from the bafe of the occiput; it becomes 
| perceptibly {maller as it approaches the fhoulder, 
and is inferted into the pofterior edge of the 
cartilaginous part of the fcapula. 

The omo-byoideus is long and thin; it comes 
from the great inferior horn of the os hyoides, 
and is inferted under the neck of the fcapula. 

The /rapezius is wanting. | 

The mufcle analogous to the rhomboides is very 
thin. It arifes from the dorfal proceffes, and is 
_inferted into the fpinal edge of the fcapula. 

Theré is no /ubclavius mufcle. 

The ferno-mafloideus has only one belly, which 
extends obliquely from the pofterior part of the 
head, behind the ear, to the neck of the offeous 
part of the fcapula. Its action is evidently 
that of pulling the fhoulder towards the sr 
and raifing it up. 

We fhall defcribe the Hu of the rortoaie, 
feparately, as they differ confiderably from thofe 
of other red-blooded animals. They are only 
three in number. | 

One of them, though very unlike the irapextus, | 
is fimilar in its ufe. It rifes from the lower 

| furface 
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furface of the back-fhell among the ribs, from 
the fecond to the fifth. : It is very thin, and 
paies to the external margin of the third bone 
of the fhoulder, which feems to correfpond with 
| the fcapula. 

A mufcle analogous to a alae feapula, is 
inferted into the curve, formed by the joint: of 
the two firft bones of the fhoulder. It arifes by 
feven flefhy heads from the tranfverfe procefles 
of the feven vertebrz of the neck. i 

Another little long mufcle arifes from the in- 
ner furface of the back-fhell near the fternal ex 
_ tremity of the firft rib, and is inferted into the 
dorfal extremity of the firft bone of the fhoulder. 
It is perhaps analogous to the coffo-clavius. 


% 


ARTICLE Ill. 
Of the Bone of the Ana 3 
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Ein is formed of a fingle bone, called the. 
_ humerus, which is joined to the fhoulder and fore- 
arm. It is received, at one end, into an articu-. 

lar cup belonging to the feapula, in whichit 
thoves in every direction. It is a long bone, 
but we fhall only here confider its fuperior 


articulation, or fcapular extremity. It termi- 
~¥ot. I. ox, nates 
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nates ina rounded convex and oblique portion, 
called the bead of the humerus. .This part is 
diftinguifhed from the reft of the bone by a little 
circular depreffion called the meck. There may 
be likewife obferved two proceifes, but not very 
prominent. The poñterior one, on account of 
its being larger, is called the great tuberofity, 
(trochiter ;) the anterior, being lefs, i 18 called the 
little tuberofity, (trochin.) The feeminences are 
feparated by a fort of canal, or longitudinal 
groove, in which the tendon of the 4iceps, or. 
fcapulo-radialis mufcle, flides. ‘The head of the 
humerus is retained in the articular cavity of the 
fcapula by a ligamentous capfule, which rifes 
from the bony and cartilaginous edges of the 
cavity, and extends to the neck of the humerus. 
The tendon of the biceps mufcle, which pene- 
trates into this articulation, produces, likewife, 

the effect of a ligament. The middle part of 
the bone is nearly cylindrical; but there are 
fome eminences towards the fcapular extremity, 
for the infertion of mufcles. The bone be- 
comes longer and flatter toward the cubital 
extremity, which we fhall explain in ee of 
the articulation of the FAR À | 


B. In other Mammiferous Animals. 


In all claffes of animals whatfoever the hu- 
merus is fimple. It varies little in its form; 
% : and 
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and as to its proportion with the reft of thé 
anterior extremity, we may remark, that, in 
the mammalia, it is fhorter according as the 
metacarpus is longer. In the animals that, have 
cannon bones, or a cylindrical metacarpus, the 
humerus is almoft entirely concealed ünderithe — 
{kin of the thorax. It'is very long, in propor- 
tion to the body, in Jars and floths. 35:12 

The guenons have the humerus more arched 
towards the back part than man. Its {pines are 
fo fharp that its fuperior part becomes a: tri+ 
angular prifm. The great tuberofity rifes much 
above the head of the bone. | - 

In the pongo and the other monkies, it ares 
the fame bone in man, but is fometimes is 
or fhorter. | | 

The large Soie have “ou noit 
arched, with the head elevated confiderably 
above the axis of the bone. The great tube: 
rofity is very broad, flat, and rifes above the 
head. 

The reft, and the Rodentia, Saath nent à 
alfo exhibit no difference that is very perceptible, 
except in the proportional | length of the bone, 
and the elevation of its fpines. In the deaver, | 
for example, it is much’enlarged at the cubital’ 
extremity, and bears, at about one third from 
the top, a large tranfverfe procefs. Its figure 
is triangular. 

In the bog, the tapir, and thé SSSR the 
great tuberofity is divided into two parts, The 

T2 ; linea 
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linea afpera i in the laft, is terminated below bye a 
very high tubercle. 


“Itis likewife found, though fmaller, in HE | 


bed. in which the little D hy has alfo a 
channel. 

Hheé) Pulainaniee in. Rte Le Ha heat 
by hal ae very high, and the linea afpera: very 
prominent. In the came/ the little tuberofity is 
the higheft, and hollowed out into a canal, 


: In the Cetacea the humerus is extremely fhort, 


rounded at the top, and has, on its external 
furface, a {mall tuberofity. 


The Mole has the moft fingular | ie uy of all | 


mammiferous animals. It is not only articu- 
lated to the fcapula by a little head, but by 
another, which feems to appertain to the great 
_ tuberofity, with a furface upon the clavicle. 
Between the latter and the head of the bone 
there is a deep hollow. The creft of the little 
tuberofity is fo large that it refembles a fquare 
_ placed vertically, with the linea afpera at top. 
The reft of the body of the bone, which is very 
fhort, is bent towards the top, fo that the part 


which articulates with the fore-arm points 


directly. upward. . From this conftruction it 
follows that the elbow.is elevated above. the 
fhoulder, and the palm of the hand turned out- 
ward, which is DACGENT for the. mode of life of 
this animal. 


Da In 
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C. In Birds. : 


"Thé humerus in birds is articulated at once 
“with the fcapula and clavicle by an eminence 
refembling a portion of a wheel, which is 


fituated almoft in the plane of the two fpines. 
‘Behind the internal fpine, under the head of the 


‘bone, there is a deep'cavity. The external 


fpine is thin, and very prominent; the internal 
is fhorter, and more obtüfe. | pars 

In general, the humerus is cylindrical i in birds, 
towards its middle part, except in the manchot, 
‘which has it fo fingularly compreffed from left 
to right, that, at its radial extremity, the two 


“bones of the fore-arm are articulated one over 


the other in the fame line. © 
In the ofrich the humerus is NE and 
curved in the direction of the curvature of the. 


fides. It is very fhort in the caffoz wary. 


D. In Reptiles. 


The humerus of the tortoife has a very ré- 


atte We fhape. Asin birds, itis articulated at 


once to the fcapula; clavicle, and os furciforme, 
by a large oval head, the greateft diameter of 
which lies in the direction of the flatnefs of the 
bone. “A confiderable eminence rifes above 
this large head, which,\by its curvature and its 


vufes, has fome relation to the olectanon—a pro- 


cefs which, in this animal, the bone of the fore- 
dr ACT ee Pa 
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arm wants. Below the head there is another 
eminence, lefs projecting, but more rough, which 
likewife ferves as a point of infertion to fome 
mufcles, and fupplies the place of the little 
tuberofity. The reft of the body of the bone is © 
flatted and narrowed towards the middle. | 

In the crocodile, the humerus is round, but a 
little bent like an S in its whole length. At the 
extremity that joins the fcapula, it refembles the 
tibia : Its head, inftead of being round, is flat; and 
its tuberofity, which is fingle, is anterior, in the 
_ form ofa ridge, and fomewhat inclined inwards. 

In the other /ézards, and in frogs, the humerus 
exhibits nothing peculiar. 

Serpents, having no APaRss have confequently 
no humerus. | 


un 


ARTICLE Ty. 
Of re Mi ufeles of the Arm.. 


À. In Man. 


Tue human humerus is put in motion by muf- 
cles, of which fome arife from the trunk, hes 
others are attached to the fcapula, : 

The former are: | 


1. THE PECTORALIS MAJOR, OF STERNO? 
 HUMERALIS. ie 
It rifes from the fternum, the fternal portion 
of the clavicle, and the feven firft ribs. It covers 
| | the 
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the breaft in front, and is inferted into that 
partofthe linea afpera which forms the exterior 
border of the bicipital groove. It brings the hu- 
merus forwards and inwards in whatever pofition 
it may be. It alfoturns it round upon its own axis. 


of THE LATISSIMUS DORSI, 07 LUMBO- 

HUMERALIS. , 

* This mufcle extends from the os facrum, the 
creft of the os ilium, the fpinous proceffes of the 
lumbar vertebræ, the feven laft dorfal vertebræ, 
and the four laft vertebral ribs, to the pofterior 
and inferior part of the fmall tuberofity of the 
humerus, below which its tendon is inferted, 
broad and thin. This mufcle covers the back . 
part of the trunk; its ufe is to move the hume- 
tus backward, and fomewhat downward. 

The latter are divided into two kinds. 


a. Thofe which arife from the furface of the 
fcapula. | 


1. THE SUPRA-SPINATUS, OF SUPRA-SCAPULO- 
| | TROCHITERUS, | 
Is fituated in the fupra~fpinal foffa. Its ten- 
don paffes above the articulation, and is inferted 
into the great tuberofity of the Der which 
it elevates. : | 


2, THE INFRA-SPINATUS, or SUB- SCAPULO- 
TROCHITERUS. 
Ti mufcle occupies the foffa below the 


fpine. Its tendon i is inferted into the anterior 
: ol 4 | furface 
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 furface of the head of the humerus, which it 
roils PEt WerG upon its axis. 


By aT te SUB- SCAPULARIS, or SCAPULO- -TRO- 
| CHINEUS, 


D 


‘Ts sitdched to the whole coftal furface ar the 
“fcapula, and its tendon is inferted into the little 
tuberofity of the humerus, which it rolls inward 
upon its axis, and draws it at the fame time 
towards the body. : 


b. Thofe which arife from the « eminences of 
the RETA + 


LtTHe DELTOIDES, or SUB-ACROMIO- 
HUMERALIS, 

This mufcle arifes from the whole inferior 
edge of that half of the clavicle next to the 
fcapula, from the acromion, and part of the fpine 
of the fcapula. It is compofed of feveral pen- 
niform and radiated bellies, uniting in one 
common tendon, which is inferted into the in- 
ternal linea afpera of the humerus, about one- 
third of its length from the fcapula, and more 
outwardly than the pectoralis major. Itis the 
moft powerful elevator of the arm. . 

9. THE TERES, MINOR. | 

This feems to be a portion of the infra-fpina- 
tus. It rifes from the inferior edge of the fca- 
pula, and ts inferted into the external furface of 
the head of the humerus. _ 
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3. THE TERES MAJOR, or SCAPULO- -HUMERALIS, 
Arifes from the inferior or coftal angle of the 
{eapula, and paffes fomewhat below the head of | 
the humerus to its internal furface. Its actions 
accord with thofe of the preceding mufcleg. 


4, THE CORACO-BRACHIALIS, 07 CORACO- 
 HUMERALIS, 


Extends from the coracoid procefs, where it 
rifes by a tendon common to it and the cora- 
coidal head of the biceps, to the middle of the 
humerus, in the direction of which it paffes along 
‘its internal furface. This mufcle raifes the arm 
towards the fhoulder, and in fome cafes may 
move the fcapula upon the arm. _ 


B. In other Mammiferous Animals. 


All the mufcles of the humerus are found in 
the mammalia, but with fome modifications. 

The peëtoralis major is generally more flefhy 
than in man, and compofed of more diftinct 
fafcicull. : 

In monkies the clavicular portion RATS to 
the linea afpera, and alfo lower down. The fibres 
of the fternal portion pafs in three divifions. 

There are befides two coftal portions ; ‘one 
anterior and greater, which is inferted into the 
great tuberofity ; the other pofterior and lefs, 
which is inferted into the neck of the bone 
6 : boa Sys below 
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below the head. This mufcle, therefore, feems 
to be compofed of three, four, or five others. 

In the mammalia that have not the clavicle 
perfect, and in the dolphin alfo, there is firfta 
{ternal portion, which runs perpendicularly to the 
linea afpera, forming with its fellow on the Op- 
pofite fide a mufcle common to both arms; it is 
this which produces the crofling of the four 
legs: it may be called, AMBIBRACHIALIS cOM- 
MUNIS. 

In the Carnivora, in general, this mufcle is fub= 
divided into feveral portions, part of which is 
extended to the lower part of the humerus, tend- 
ing very obliquely backward. This common 
mufcle is alfo found in the Ruminantia. The 
Jheep has, befides, a fecond mufculus communis, 
totally different, which extends from the fternal | 
region to the cubitus, and thus completely en- 
clofes the humerus in the trunk. It feems to 
have more relation to the panniculus carnofus 
than to the pectoralis major. In the hor/e, this 
latter is called by hippotomifts the ambibrachialis 
communis, and PHISH a kind of croffing of the . 
fore legs. 

A fecond portion LE the fe Borel major. is much 
larger, and more deeply feated than the common 
mufcle, arifes from the whole length of the fers 
num, and pafling obliquely, is inferted near the 
humerus; even this is fometimes divided into 
feveral fafciculi. 


The ed mus dorfi of UPS differs ity 
little 


\ J 
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tri from the human, but thofe animals have 
one mufcle more; forthe panniculus carnofus, or 
cutano-bumeralis, produces a very remarkable 
tendon, which is inferted into the humerus, 


clofe by that of the: latiffimus dorfi. It unites. 


with the tendon of the teres major, and affords an 
attachment to one of the perepas of the extenfor 
- €ubiti. 

In the dolphin, shite is a little mufcle, the di 
rection and ufe of which appears to be the fame 
with thofe of the Jati/imus dorfis but it arifes by 
digitations from the ribs. It is entirely cover- 


ed by the dorfal part of the pannicalus car- 
nofus. . 


The Moracsngids infrafpinatus, ad aruliée. 


teres major and teres minor mufcles, differ from 
thofe of mankind no otherwife than’ in. their 


proportion, which correfponds with the figure 


of the {capula. : 


The fuprafpinatus i is generally larger ee the » 


palirasoamunite the contrary occurs in man. 


In the dolphin, thefe mufcles, except the Jub= 


Jcapularis, are indiftinct and nearly obliterated. 
It has already been fhewn, that in animals which 
have not the clavicle perfect, the clavicular por- 
tion of the deltoid is united to that of the trapexius. 
We have now, therefore, only: its Me ra por- 

tion to defcribe. | 

This fcapular portion fase itfelf divided into 
two parts; one proceeding from the acromion, 


| and the other.from che in or, more frequent- 


4 dy; 


\ 
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Ty, from the infra-fpinous portion of the fcapulas 
They unite, intermix croflways, and form 4 
common tendon, which is inferted into the linea 
ne of the humerus. Hits 

‘In the /heep the acromial part is very fmall, 
at there is none at all in the hor/e. The deltozdes, 
therefore, which in this animal takes ‘the fame 
direction as the infra-fpinatus, is called the 
 ABDUCTOR LONGUS BRACHII. pe | 

The coraco-brachialis. exifts even ch thofe 
animals that have no coracoid procefs, and arifes 
from a little eminence of the fuperior border of © 
the fcapula. Itstendon is common with that of 
the head of the biceps, which rifes from the 
coracoid procefs in thofe which have the biceps 
really with two heads.: . 

Monkies have the coraco- brachialis divided into 
two portions, the inferior of which extends the 
whole length of the pofterior and internal fur- 
face of the humerus. 

In the dear the inferior portion is flender, and 
proceeds to bé inferted at the external condyle. 
It fends off, from its middle, a flip which joins. 
the biceps, and refembles its coracoid head. 

In the dog, the cat, the rabbit, and the bor/e, 
the diceps has only one head, and the coraco- 
brachialis confifts only of one part, which is 
totally unconnected with the biceps. 

* In the mole, the pecoralis major is of an ex- 
traordinary thicknefs, and almoft as large as in 
birds. It iscompofed of fix portions, all inferted 

into 


\ 
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into the anterior furface of the fquare at of 


the humerus. Four of thefe portions arife from | 


the fternum, and are inferted into different edges 


and angles of this fquare furface; the fifth ste | 


from bis fternum, and Covers the whole furface; 
and finally, the fixth proceeds sath via from 
one humerus to the other. | 

The Vatifimus dorfi is Santdera¥te! igi is 
divided into two portions, and inferted into the 


pofterior furface of the fquare part of the hu> 


merus!. The teres major, which is inferted at 
the fame place, is of an enormous bulk. It is 
by the means of thefe three mufcles that the 
animal is enabled to dig and puth the earth 
- backward. : The other mufcles of the humerus 


exhibit nothing fingular in the mole, except what 


arifes from the:peculiar. figure of the bones. 


‘In the bar, the mufcle analogous to the pec= 
, toralis major is compofed of chide portions, or 


rather of-three diftinét mufcles. 


One, fituated as ufual, extends from the filiène 


line of the fternum to the head of the humerus, 


which it covers, ‘and is nanas into the great | 


anterior tubercle. 

The fecond rifes from the whole hail op the 
clavicle and the anterior part of the {pine of the 
fternum. . Itis inferred behind the great tu bercle, 


above the. preceding, and affifts its nage in the 


motions of the. wing. 


The third: is partly sowerele Bye the frite : It 
arifes from the laft ribs, near their fternal car- 


Ue ; 


tilages. 


| \ 
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tilages. Its fibres afcend almoft perpendicularly 
below the arm-pit, to be inferted into the {pine 
of the humerus, which is, in | this animal, very 
bong. ce 

The latifimus dorf is only a fefhy bane which 
3 arifes from the fpinous tubercles:of the two laft 
dorfal vertebræ. It has fome connection with 
the drapexins, and-uniting its tendon to that of 
the feres major, itis inferted into the humerus in 
the hollow of the arm-pit. ise 

The /upra and infra-/pinati, as well as en ofits 
scapularis, prefent no variety worthy of notice.  : 

The de/toides has noconnection with theclavicle, 
unlefs,:indeed, we confider the fecond portion of 
the pefforalis: major as making a part of-it: it 
extends over the whole external furface of the 
fcapula, where it forms two portions: the ins _ 
ferior is more thin than the other.. They,reunite 
in a tendon, which paffes over the joint, and is 
inferted into the fpine of the humerus. 

There is no teres minor. The teres major has 
nothing remarkable. Its tendon unites with, 
that of the latiffimus dont | 

The coraco-brachialis is wanting. 


C. In Birds. 

‘Birds hale eee pectoral ne all nt 
to their very large fternum, and hs one the 
head: of the humerus. | fe ceded) à 
3 iia are Oe ate 
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|. À. THE PECTORALIS. MAXIMUS. 


This weighs more than all. the other mufcles 
of a bird’s body together. It rifes from the os 
furciforme, the kéel of the fternum, and from — 
the laft ribs, and is inferted into the very pro- 
minent linea afpera of the humerus. It is by 
‘means of this mufcle that birds exert the fudden 
and violent motions of the wings which are 
és oe is for EN ES eh eRe 


9. THE PECTORALIS ‘MEDIVS of Vicg. D’ Azyr.. 
This mufcle is fituated in the angle formed 
by the body and keel of the fternum, and in the 
interval between the fork and the clavicle.” Its 
tendon paffes through the’hole formed by the 
union of the fork, clavicle, and fcapula, as if it 
went over a pully, and is inferted into the - 
humerus, which it raifes. By this pully nature 
has been enabled to place a levator at the lower 
part of the trunk, and thus bring the centre of 
gravity farther down, without which the bird 
would have been liable to rise in the air. 


3. THE PECTORALIS MINIMUS a D Anyt, 


Arifes from the lateral angle of the fternum, 
and the bafe of the clavicle: it is inferted under | 
the head of the humerus, and brings this bone à 
clofe to the body. | 

There are, befides, two little mufcles attached 
to the internal furface of the top of the clavicle. 

| | _ They 
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‘They are inferted into the great eat tubercle. 
of the head of the humerus, which “ue draw | 
towards the trunk. | | 

The Jatiffimus dorfi of bide is ‘formed of two 
parts. The anterior extends directly to its infer- 
tion in the pofterior furface of the middle of the 
linea afpera. The pofterior afcends obliquely, 
to be inferted under the head of the bone. Bagh: 
are very thin. | 

Although the “et ar bas neither aie nor 
coracoid procefs, we fee mufcles analogous to 
He fupra and infra-fpinati, and the teres major. 

-The deltoides may be diftinguifhed as divided 
into a clavicular and fcapular part. The latter 
" arifes only from about the neck of the fcapula. 
Their infertion is very low Rone in the hu. 
merus. 


Fo ER | In Reptiles. 


The pectoralis major of the frog is compofed 
of two portions, placed one above the other. 
They produce two tendons, which are inferted 
on each fide of the humeral groove. nda 
. The latifimus dorfi. arifes from the inferior. part. 
of the back, where it is thin. It becomes. 
thicker, and is attached to the broad part of the 
fcapula, whichit entirely covers. Itis inferted, 
by a. Alrong tendon, into the internal furface of 
| | the 
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the humerus, above one-third of its er from 
its fuperior end. — “ 
Inthe frog there is ‘neither the FE nor infra- 
Mbetvites: 
The PM or nids pe the 
mufcle of which we now fpeak fupplies the place 
of both, ) arifes fromthe internal, furface of the 
{capula, at.its junction with the clavicle, and is 
inferted into the interior part. of ia jt és 
about one-third from the head... | 
. The deltoid is formed, of ag airs, The 
firft, which is the longeft, and very flender, pro- 
ceeds from the anterior part of the fternum:. The 


fecond arifes from the union of the clavicle with. 


the fcapula, at the internal furface, runs over the 


bone above the joint, then fends 4 thin tendon | 


to the firft, in its paflage, and is partly inferted 
in the linea afpera, and partly in the inferior 
portion of the humerus. The third is diftin@: 
it rifes partly from both the fcapula and clavicle, 
and is inferted into the sonatas san of me 
humerus. Bee te LUE Peay Gi 
The teres major and: teres minor are anti: e 
Befides thefe mufcles; in which we! Midas er 


‘an analogy to thofe of mammiferous: animals, 


there isone which’ arifes from the: fecond 
tranfverfe branch of the fternum, and is inferted 


into the inner edge of the groove of the humerus: 


bya broad tendon. .|iIt! may: be tegarded i as an 
ps iftant to the petforalis magar.© wal, sive 
‘Vou. I, U ARE A “This 


f 
fom, 
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This conformation appears to prevail in the 
falamander. | 
If the zortoife has fewer mutcle} proper to the 
bates than common, it has an extraordinary 
number inferted into the humerus. 

That which correfponds to the de siete major 
is compofed of five portions. My al 

Two are fuperficial; one arifes from ee edge 
of the.anterior part of the breaft-plate, and pro- 
ceeds to its infertion in the leffer tubercle of the 
humerus. The other is much more extenfive: it 
rifes from a great part of the internal furface of 
the breaft-plate, and is alfo inferted, by a flat 
tendon, into the lefler tubercle of the humerus; 
but it is prolonged by a fan-like aponeurofis, 
which extends over the inferior furface of the 
arm, and even the fore-arm. 

One of the three deeper portions of the pec- 
toralis major arifes from the greater part of the 
fecond bone of thefhoulder, and is inferted into 
the humerus, below its fcapular articulation ; 
another rifes from the expanfion of. the in- 
teroffleous ligament, which unites the fecond 
bone of the fhoulder to the third, and proceeds to 
join its tendon intimately with that of the pre- 
ceding portion. Laftly, the third, which is the 
moft deep feated of all, arifes from the fuperior 
furface of.the third bone ofithe fhoulder, or that 
which is next the back-fhäll. . Its tendon is con- 
joined with ‘hofe ofthe preceding. « | 
eds: PRES BOT he 
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The mufcle analogous to the delfoides is alfo 


compofed of two portions; one arifes from a 


ridge on the anterior part of the breaft-plate; 


the other, which is its acceflory, is placed more 


deeply, and united to its correfponding mufcle. 
They are inferted, by one common tendon, into 
the leffer tubercle of the humerus, which they 


draw towards the neck in the action of fwim- 


ming. 

There is another mufcle much deeper feated, 
which feems likewife an affiftant to the de/roides. 
It rifes from the dorfal extremity, and all the 
internal edge of that bone of the fhoulder which 
correfponds with the clavicle, and proceeds to 


be inferted in the humerus | below the leffer 
| tuberofity. 


On the internal furface M the humerus we 


find a mufcle rifing from the loofe extremity of 


the fternal face of the third bone of the fhoulder: 
it is inferted in the humerus, about. one-third 
from its lower end, by a thin tendon.. It bears 
fome relation to the ferno-radialis of the 708 
and performs the fame office. — | 

The levator brachii is a very thick. mufcle, 


- which arifes from the third bone of the fhoulder, 


the exterior edge of which it furrounds, and is ~ 
inferted into the procefs of the humerus, re- 
fembling the olecranon, which it pulls RATE 


and outward. 


A mufcle analogous to the teres mot arifes 
Rent the neck of the third bone of the fhoulder, 
U2 externally, 
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externally, and is inferted into the humerus, 
between, the two tuberofities. It pulls the 
humerus backward. 

Another mufcle, which feems a fubftitute for 
the larifimus dorf, rifes from the interior part of 
the back-fhell, to which it i3 attached obliquely, 
_ in the interval between the two firft ribs. Jt is 
inferted into the body of the humerus, behind 
the greater tubercle, by a flat tendon. It.pulls 
the humerus toward the upper fhell, when the 
animal ftands upon all its four feet. 

A mufcle, the ufe of which feems the fame as 
that of the Jevaror brachii; rifes from the whole 
internal furface of that bone of the fhoulder 
which anfwers to the clavicle, and is inferted 
into the whole length of the olecraniform pro- 
cefs, or great tuberofity of the humerus. It is 
very Hirai and appears to be formed of two 
portions. 

Rivally, chemufole analogous to ef fcapulo:. 
radialis, or biceps flexor cubiti, arifes from the 
anterior border of the humeral cavity, and is 
inferted into the external and fuperior furface 
of the humerus by a fmall tendon, which reaches 
as far as the bafe of the radius. It extends: the 
member, and brings it toward the head. 


ARTI- 
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ARTICLE V. 
cd Of the Bones of the Fore-Arm. 


VA In Man. | 


Tv Man the lower quarter of the humerus is 
gradually. enlarged by two projecting lines 
arifing from its two fides, which diverge to form 
confiderable tuberofities, named condyles; the 
internal (épitroch/ée) andthe external (épicondyle. y 
The line on the internal fide is the fhorteft, but 
~ its condyle projects moft. This portion of the 
humerus is compreffed behind and before; the 
. anterior furface being convex, the pofterior flat. 
The inferior part between the condyles. has two 
eminences which round off this end... The in- 
ternal, which has the form of a pully, that is to 
fay, of a circular channel flightly concave, is 
fomewhat oblique, and its pofterior extremity 
larger, and turned more outward: above there 
is a large depreffion to receive the olecranon. | 
. The fecond eminence is fimply convex, and 
- terminates pofteriorly, exactly below the inferior 
border of the bone, in fuch a manner that its 
extent is only half of that of the pulley. 

The ulna, which is larger towards the humerus, _ 
has a femicircular, or /igmoid cavity, which re. 

‘‘çeives the pulley of the humerus, by which it 
- feems to have been moulded. Its pofterior edge 

3 | U3 SAT € 
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is formed by the olecranon, and the anteriof,. 
which is the moit Sabi aati by the coronoid 
procefs. 

The centre of motion is not in the axis of the 
humerus, but in that of the ulna, on account of 
the obliquity of the pulley; fo that, in bending 
the arm, the lower extremity of the ulna is 
brought nearer the body. 

This extremity is not fo large as the other; it 
has a little head with a flat furface, round and 
prominent at the external fide, and prefenting à 
ftyloid procefs at the internal. 

The bone called radius has a round head, with 
a flightly concave articular furface, anfwering 
to the external procefs, or leffer head of the 
humerus, and capable of moving upon it as the 
ulna does upon the pulley. But this head is, » 
befides, capable of turning upon its own centre;. 
this is facilitated by an articular furface of the 
external edge of the coronoid procefs of the ulna, 
upon which the rounded edge of the head of the 
radius refts. The inferior head, which is much 
larger, particularly at the external part, has a 
fimilar furface, which refts upon the outward 
edge of the inferior head of the ulna; and as 
the oppofite edge of this inferior head of the 
radius is farther from the axis of motion, when 
the fuperior head turns upon its centre, that 
edge defcribes a circle round the little head of 
the ulna. In this motion the radius carries 
’ along with it the hand, which turns, at this time, 
upon 
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upon the femilunar bone that refts upon the 
little head of the ulna, like a doorupon its hinge. 

| Hence arifes the motion of /upination,. when 
the radius forms the outward edge of the fore. 
‘arm, and the palm of the hand is turned forward; 
and that of pronation, when the radius conftitutes 
the internal edge of the fore-arm, and.the palm 
of the hand is directed backward. 

The ligaments which unite the bones of the 
fore-arm to the humerus, and to each other, are 
of various forts. . There.are, in the firft place, 
the articular capfules of the correfponding fur- 
faces: next, there are, on each fide of the elbow, 
‘two ligaments: one proceeds from the internal 
condyle, and is inferted into the coronoid pro- 
cefs; and the other, proceeding from, the exter- 
_ mal, is inferted into the capfular ligament of the 
*. radius. The two bones of the fore-arm are kept 
in their places by the interoffeous ligament 
which pañes from the ulnar edge of the radius 
to the radial edge of the ulna, and by a litcle 
oblique ligament which extends from the {mall 
tubercle of the olecranon to the tuberofity of 
the radius. 


B. In other Harrison A nim aS. 


In monkies the bones are arranged i in the fame 
manner as in man, except that in the cynocephalus, | 
the mandrills, the maggots, the guenons, and fome 
ET ar ; © other 
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other fpecies, the coronoid procefs of the ulna 
is narrôwér, arid the articular furface of thé 
radius déeper: In the Sapajous, we generally” 
remark a hole pierced in ‘the internal falient 

line of the humerus. This bone is often per- 
forated at the bottom of the cavity which 
receives the olecranon in the extended pofi- 
tion. Their ulna is more compreffed than the. 
human. 

The articulation of the fore-arm of the Pedi. 
mana, refembles that of the /apajous. 

The dat and the fying lemur have no ulna, or, 
at moft, only a rudiment ofit, in the form of a 
ftyle, fituated under the radius. It remains dif- 
tinct until it reaches within a quarter of the 
length of that bone from the lower end: con- 
fequently thofe animals have no motions of 
pronation and fupination. 

In the Carnivora, the olecranon is compreffed, 
and extended farther back than in man. The 
pulley is not concave before, becaufe the articu- 
lar furface of the radius, increafing with the head 
of the bone, cuts off too much of the coronoid 
procefs. | | 

In the dog the head of the radius has a cavity 
for the little head of the humerus, and a ridge. 
for the furrow that divides it from the anterior 
part of the pulley. Onthis account the rotation 
of the radius becomes obfcure. The pofterior 
border of the fiemoid cavity enters into the hole 
Watch perfdrates the bottom of the pofterior 

cavity 
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cavity of the humerus. ‘The external linea af. 
pera 1 is more confiderable, and the internal has a 
hole as in the /apajous. | 

- Notwithftanding the der of the ENT in 
the /eal, their articulation is the fame. 

‘Tt is the fame in fome of the Rodentia, as ds 
paca, agouti, beaver, (which laft has the linea 
afpera very prominent.) In others, as the cavy, 
the bare, and the rat, the coronoid procefs of the 
ulna is entirely effaced, and we, fee nothing but 
the radius at the anterior part of the articulation. 
Its head forms a ginglymus, having a cavity for 
the little head of the humerus, dd a nee for 
the anterior part of the pulley. 

The marmotte, the porcupine, &c. hold a MERE 
dle place with refpeét to the fmallnefs of their 
coronoid procefs. Thefe animals have no hole 
in the linea afpera of the humerus. 

The yerboa has procefles like the monkey. ; 

The dem Es as the rhinoceros, the bog, 
and the ¢apir, have the radius entirely anterior,. 
and the ulna behind. ‘They move together by 
ginglymus in a fingle pulley. The little head 
of the humerus is quite effaced inferiorly. The : 
radius is at the internal, and the ulna at the ex... 
ternal fide of the fore-arm. Though thefe 
bones are diftinét, there is not oh ane 
poffible rotation. | 

In the elepbaut, the anterior part of the figmoid 
cavity, or coronoid procefs, is divided into two 
“sti with gt furfaces turning upon the © 


3 | | pro 
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_ projecting edges of a fingle pulley. Between them 

is the head of the radius; it is {mall, and fuftained 
by the external ridge and middle channel of this 
pulley; for, as it is oblong, it cannot turn uponit. 
The inferior part of the radius is directed to- 
wards the internal fide; the fore-arm is therefore 
always in a ftate of pronation. The inferior head 
of the ulna is greater! than that of the radius, and 
this is the only inftance of the kind in mammalia, 

In the remaining animals the ulna is only an 
immoveable appendage to the radius; and its 
figmoid cavity a continuation of the articular 
furface of the head of the radius, which performs 
only the motion of a ginglymus upon a fingle 
pulley. 

Theulna is anchylofed with the radius Ashatt 
its whole length in the Ruminantia. It is only 
diftinguifhed from it by a furrow, which has, 
however, a chink at top and bottom in the giraffe, 
flags, and fome gazelles, and at the top only in 
cows and /heep, but in no part in the camel and 
dromedary. 

In the Solipeda we find a furrow with, a flit 2 at 
the top. 

The Solipeda, the Ruminantia, and the Dicky. 
dermata, have the inferior head of the radius 
compreffed behind and before, and the back at 
the carpus always turned forward, T 

From this variety of ftrudture it is obvious that 
the rotation of the hand becomes more difficult 
in proportion as the animal ufes it lefs for 


grafping, 
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grafping, and employs the anterior extremity 
more exclufively in ftänding and walking.  In- 
deed thefe latter ufes: require a conftant prona- 
tion, and a firmnefs which 3 is hit with 
fupination. 
- For a fimilar penton hats ind birds are de- 
prived of rotation, If their hand and radius 
could turn, the refiftance of the air would pro- 
duce that effect at every effort of their wings; 
the plane of which would then become Véthikat, 
and ici be nari rendered ni ni 


Let us now confider fome animals whofe 
ftructure could not be brought within the tie 
ral view we have taken. 

In the mole, the pofition of the ana is 
fuch that its lower head is the moft elevated ; 
it happens therefore, that, when the fore-arm is 
in a middle ftate between pronation and fupina-, 
tion, the elbow is carried upward, the radius and 
thumb turned downward, and the palm outward. 
Each condyle has a procefs in the form of a hook, 
pointing towards the fhoulder. The olecranon 
is very long, and terminated by a tranfverfe plate. 
The ulna is a compreïled longitudinal" Jamina. 
A very ftrong ligament unites the palmar faicia 
and the Tr to the internal condyle. Theedge 
of the head of the radius being prolonged under 
the little head of the humerus, it feems incapable 
of turning. The hole is nus in 1 the internal 2 
linea afpera. ae. | 


In 
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In the /eal the ulna is compreffed, inftead of 
the great figmoid notch, there is one furface for 
the articulation of the humerus, and another 
oblique one for that of the radius. This has a 
large head, the internal edge of which runs in, 
the pulley. The body is compreffed, and very 
broad downward. There is a hole in the inter" 
nal linea afpera, and the olecranon is comprefled, 
high and fhort. 

*. Inthe /amantin the fuperior and inferior heads 
of the two bones are anchylofed together. 

In the dolphin thefe two bones are comprefled 
and flat, and feem united by fynchondrofis with 
the humerus and carpus. 

They are fimilar in the cacha/ot, and without 
doubt 3 in all other Cetacea. | 


| C.. In Birds. 


The lower end of the humerus is nearly alike 
in birds and mankind. There are in the fame 
manner between the condyles, two articular pro- 
ceffes, of which the external is not a portion of a 
fphere, but rather a portion of a pulley ; fo that 

. the radius may eafily move upon it, but not turn 
upon its own centre. That which anfwers to the 
pulley is entirely convex and round. ‘The ulna 
is capable of extenfion and flexion upon it, by 
means of a cavity which it poffeffes. It bears alfo 
another leffer cavity upon the external procefs. 
The olecranon i is very fhort. | 

The 
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Thé radius, which is flenderer than the ulna, 

remains parallel to it. Its lower head ‘is 'lefs 

than that of the ulna, and terminates ina y PAARL 
lar furface. 

- The inferior head of the ulna éhda in ‘the Re 
ment of a pulley,‘on which’ the. fecond bone of 
the carpus performs the motioñs neceflary for 
the adduction and abduction of the hand. 

The manchot has this part. fomewhat differ. 
ently conftruded. The bones of the: wing in 
this bird are extended in the fame’ ‘plane, like 
thofe of fins. The radius and ulna are quite 
fiat, and articulated by: arthrodia ‘to ‘two: ‘tu- 
bercles, placed one above, ‘and the other at: the 
bottom of the anterior edge of the humerus; fo - 
that the wing of the manchot is to that of other 
birds what the thoracic membér of the Cetacea 
is to that of the other mammalia. | 


A Se Reptiles. 


The humerus of the crocodile terminates in two 
round tubercles. . The hollow head of the radius 
turns upon the external one. Bétween them the 
round: head: of the ulna. is fituated, but it bas 
neither olecranon nor figmoid cavity. In. the 
upper part it is the largeft of the two bones, bur 
the fmalleft below. :: : 

There is nearly the fame ‘conformation | in the 
cameleon, but the bones are more e elongated, and 


the 
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the inten head of the radius is lefs than that of 
the ulna. 

In the frog the fingle bone of the LS is 
articulated by a concave head, witha large round 
tuberofity on the bafe of the humerus, between 
its two condyles. On each fide, where the lower 
part of this bone becomes larger, we obferve a 
furrow, which is the only vettige of a diftinction 
into two bones, | 

The two bones of the fore-arm of Salamanders 
ire fituated one above the other. The ulna, 
which is the loweft, and fomewhat longett of the 
_ two, has no olecranon; but there is a fort of 
rotula in the tendon of the extenfor mufcles. 
The ulnar..extremity of the humerus is much 
enlarged. The articular furface which termi- 
nates it is convex, and permits the radius and 
ulna to turn together in every dire¢tion. 

The two bones of the fore-arm in the 
turtle are always in a forced ftate of prona- 
tion. The radius, which is much longer than 
the ulna, and fixed to it by a cartilaginous 
fubftance, is the: lowell, and extends even under 
the carpus. | 

Thefe two bones rush Dhfan ile ote other in 
the humeral extremity, being formed bya fingle | 
concave furface received upon a correfpondent 
pulley of the humerus. Their articulation is 
fuch that it allows them to move together 
laterally, and a little upward and downward 1 in 
the action of fwimming. : | 

ARTI- 


x 
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| ARTICLE VI. 
Of the Mufcles of the Fore-Arm. | 
1. Or THE FLEXxoRs. 


AS En Man. | 


Tae ulna, in the human fpecies, has but one 


kind of motion upon the humerus, flexion and 
extenfion. : 


The flexor mufcles are :. ' 


1, THE BICEPS FLEXOR CUBITI, or SCAPULO= 
RADIALIS. ) ; 


_ This arifes by two tendons, one internal, and 
common to it and the coraco-brachialis, and 
attached to the coracoid procefs; it is very 
fhort : The other is external, and much longer ; 
it comes from the fuperior edge of the EE PE 1 
cavity of the fcapula, and runs over the head of 
the humerus, into the channel between the two 
tubercles. The mufcle is inferted inferiorly 
into a tubercle on the ulnar fide of the radius, 
fomewhat below its neck. 


Q, THE BRACHIALIS INTERNUS, 07 HUMERO-. 
ULNARIS, 


Is attached to about one third of the lower and 
anterior parc of the humerus, and is inferted 
by 
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by a tendon into a tubercle, before the coronoid 
Berths of the ulna. | 


B. In other Mammiferous Animals. 


Thefe two mufcles are fimilar in womkies, 
except that the drachialis internus AIFeUES almoft 
to the neck of the humerus. 

In the Carnivora the feapulo-radialis cannot tbe 
called biceps, as it has only one head, which 
arifes from the edge of the glenoid cavity of the 
fcapula. In the dear, however, the coracoid 
head of this mufcle is reprefented by a little de 
fent off to it by the coraco-brachialis. 

The brachialis internus arifes from the pof- 
terior and exterior part of the humerus, and is 
fituated at the external part of the fcapulo- 
radialis. Its infertion is the fame as in man. ee 

The fame conformation obtains in the Rodentia, 
Ruminantia, and Solipeda. In the laft family, 
however, the hippotomifts have given thefetwo - 
_ mufcles the names of fexor cubiti longus et brevis, 


Ce In Birds. dy He | Foi 

In Birds the flexor jones which does not 
exactly correfpond to the diceps, arifes by a long 
tendon from the fcapula, and by a very fhort one ~ 
from the humerus, below its inferior tubercle. 


_Jt is inferted into the ulna. The flexor brevis 
| is 
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is extremely fmall; it arifes from the internal 
linea afpera, and paffes, after expanding a little, 
to its infertion in the internal furface of the head 
of the ulna. . “ae 
There is, befides, the FLEXOR PROFUNDUS of 
Vicq D’ Azyr. Itarifes from the external con- 
dyle, under the fupinator brevis, and extending 
over the fuperior third of the ulna, is inferted 
into the part next the radius. | 


2. Or.THE EXTENSORS. 


… À. In Man. 
The human fore-arm is extended by the TRr= 
CEPS EXTENSOR CUBITI, OF OLECRANO-SCAPULA= 
R1s, compofed of three parts uniting in a com- 
mon tendon inferted into the olecranon. They 
are diftinguifhed by different names. The firft, 
which arifes from the edge of the fcapula, below : 
the glenoid cavity, is-called the exten/or longus. 
The fecond, which arifes from the pofterior fur- 
face of the humerus, below the head, is named 
the extenfor brevis. Finally, the third, which 
arifes from the external lateral furface of that 
bone, is denominated the 4rachialis externus. 
There is a little bundle of flefhy fibres which 
come from the external condyle of the humerus, 
and are inferted into the upper part of the ulna: 
it aflifts the preceding mufcles, and is called 
ANCONEUS, OF EPICONDYLO-ULNARIS. 


Vor. I. x | B. In 
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B.. In other Mammiferous Animals. 


In the monkey there is a fourth portion, which 
arifes from the common tendon of the larifimus 
doxf and teres major. Befides, the fuperior ten- 
don of the exfen/for longus reaches almoft over the 
whole inferior edge, or cofta of the fcapula. 

This fourth part is alfo found in the Carni- 
vora; but in thefe animals the part anfwering 
to the exten/or brevis in man, is divided into feve- 
tal portions, which arife from different points — 
of the humerus. This portion is divided into — 
four in the dog, in which the brachialis externus 
is extremely large, and the extenfor longus occu- 
pies the whole pofterior edge of the fcapula.— 
In the cat, which has the extenfor longus and 
brachialis externus, like thofe of mankind, it is 
divided into two. 

Among the Rodentia, the radéit has three por- 
tions like thofe of man. There are, befides, 
that which arifes from the common tendon of 
the latiffimus dorfi, and teres major, and a faf. 
ciculus, which, having the fame origin as the 
extenfor longus, mixes its fibres very high up with 
the brachialis:internus. | 

The horfe has three portions like man; ; namely, 
the extenfer Jongus, called, by Bourgelat, EXTEN. 
SOR MAGNUS, which is triangular, and very 
thick; the brachialis externus, or EXTENSOR 
BREVIS; sand the extenfor brevis, OF EXTENSOR 

| MEDIUS 
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_Meprus of Bourgelat. There is, befides, the 
fourth portion, which arifes from the common 
tendon of the latiffimus dorfi and teres major, 
but; which appears very evidently to adhere to » 
the edge of the fcapula, 

The great ftrength and complication of the 
extenfors of the fore-arm in quadrupeds, have 
their utility in progreflive motion. They per- 
form, in thefe animals, the fame function in the 
anterior extremity, that the extenfors of the heel 
do in the pofterir extremity, and are exerted 
to carry the body of the animal forward, when 
the foremoft foot is planted on the ground to 
fupport it. The Cetacea, in which the two 
bones of the fore-arm are not moveable upon - 
the humerus, want thefe mufcles. 

The little mufcle called anconeus in man, is 
found in all the above-named animals. 

The dat has only one flexor and one extenfor 
_ mufcle to the fore-arm. The fuperior part of 
the flexor is formed of two flefhy bellies, one of 
which arifes fromthe upper part of the humeral 
cavity of the fcapula, and the other from the: 
coracoid procefs. Their common tendon begins 
about one third of the length of the humerus 
from its head, and is inferted into the anterior 
furface of the humeral extremity of the fingle 
bone of the fore-arm. 

The extenfor is likewife toulpoted fuperiorly 
of two bellies, the tendon of one of which is 
“gaie behind, and to the large tubercle of the 

| À Xa humerus, 
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humerus, and that of the other to the top of the 

humeral angle of the fcapula. Their fibres join 
about one third from the top of the humerus. 
they foon after form a tendon, which paffes be- 

hind the j joint, and is inferted into the olecranon. 

‘It contains, in its fubftance, a kind of rotula. 


C. In Birds. 


_- Birds have the extenfor cubiti compofed of two 
portions; one proceeding from the fcapula, and 
called, by Vicq D’Azyr, EXTENSOR LONGUS; 
the other from the humerus, forming the exTEN- 
SOR BREVIS of that Anatomift.. There is alfoan 
ANCONEUS MINOR. 


3. OF THE SUPINATORS. 


The bones of the fore-arm move one over the 
other, and give to the hand that motion by 
which the palm is turned upward or downward. 
Thefe motions are sere Jupination and prona- 
10m 


bs ae In Man. | 
Supination in man is performed by two 


mufcles, which are called the long and fhort 
fupinators. | 


1. THE SUPINATOR RADII BREVIS, 07 EPICON- 
DY LO-RADIALIS, 

Arifes from the external condyle of the.hu- 

Rue and the adjacent part of the capfular 

| ligament. 
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ligament. It proceeds obliquely, and embraces 
the fuperior part of the radius, which it turns 
upon its axis, from within, outwardly. 


2. THE SUPINATOR RADII LONGUS, or 
HUMERO-SUPER-RADIALIS, 


 Arifes, likewife, from the external ‘condyle, 
but above the preceding mufcle. | It produces a 
thin tendon, which is inferted into the lower 
head of the radius, which it moves round that of 
. €ht ulna, from within, outwards, 


B. In other Mammiferous Animals. 


The monkey has precifely the fame mufcles. 

The dat has no mufcles intended for fupina- 
tion, as that motion would deprive it of the 
faculty of flying. 

The cat and dog have the /upinator brevis, but 
the /ongus 1s Wanting. Ke go 

The ¢apir has neither. Thefe mufcles are 
likewife wanting in the Pachydermata, the 
Ruminantia, and Solipeda. 


C. In Birds. 


Thefe animals have no fupinator mufcles. 


~ 


Mie he es 
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à, Or THE PRONATORS. 


A. In Man, 
| Pronation is performed by two mufcles. 


1, THE PRONATOR RADII TERES, OF EPITROCHLO 
RADIALIS, 


xb fituated oppofñite the fupinator brevis. It 
arifes from the internal condyle of the humerus, 
and is inferted into the interior and fuperior part 
of the radius. 


2. THE PRONATOR RADII QUADRATUS, or 
CUBITO-RADIALIS, 


As. extended directly between the inferior or 
carpal quarter of the ulna and radius, upon their 
internal furface, 


B. In other Mammiferous Animals. 


The monkey and the Carnivora have thefe two 
mufcles difpofed in the fame manner. 

The 4a, which has only one bone of the fore- 
arm, or only a rudiment of the ede wants the 
pronator mufcles. 

The rabbit has only the pronator teres, the 
action of which is very much confined on account 

of the immobility of the radius. 
~~ "The Ruminantiaand Solipeda have no pronators. 
In the Cetacea, which have not the fore-arm 
moveable 
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moveable upon the hümetus, there are no muf- 
cles calculated for fupination or pronation. Some 
_aponeurotic rudiments of mufcles are merely ex= 
panded over the whole furface of the ivan, and 
* ftréngthen their articulations. 


C. In Birds. 


Birds have two mufcles which occupy the 
place of the pronator teres, and have fimilar in- 
-fertions ; they féem to act as flexors. 

There is alfo a {mall one inftead of the fupi 

nator brevis, which feems intended to bend the 
fore-arm, fo that theif ufes are totally changed. 


~$. Muscies OF THE CuBiTUS IN REPTILES. 


The frog has, properly fpeaking, no diceps: Its 
place is fupplied by another and much ftronger 
mufcle fituated on the breaft under the pectoralis 
major, with which it has the fame infertions. At 
the articulation of the humerus it fends out a 
{trong tendon, which paîles along the groove of 
the humerus, and through a tendinous ring formed 
by the two parts of the pectoralis majer under 
the deltoides. It is inferted into the humeral 
, extremity of the radius, and may be named | 
STERNO-RADIALIS. 

There is no drachialis internus. | 

The triceps is compofed of three parts, nearly 
as in man, but they are proportionably larger. 

4 There 
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- There is but one /upinator, which arifes from 
the external condyle, and is inferted into the 
‘carpus. 
There is alfo but one pronator, which rifes from 
the internal condyle, and is inferted into the 
‘carpus. 

In the surile thefe mufcles are almoft entirely 
aponeurotic, and produce but very little motion, 
the place of the member being fupplied by.a fin 
asin the Cetacea. In general the mufcles of 
the humerus produce the motions of the fore~ 
arm. 


ARTICLE VII, 


Of she -Bonss of the Hand. 


Te hand is compofed of a great nuinber of 
little bones, which render the fmalleft parts ex- 
tremely moveable. Some are fituated in the 
fuperior part, or that adjacent to the fore-arm, 
Thefe are called the bones of the carpus or wrift. 


:1. Or tHe Bones or THE Carpus. 
A. In Man, | 


They are little, and prefent feveral furfaces 
which correfpond to each other at the points 
of their articulation, faites are difpofed in twa 

NT ranges, 
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ranges, each compofed of four bones; the firft 


range is articulated to the depreflions at the ex= 


tremities of the radius and ulna. The radius 

_@ppofes to them a large furface, truncated to- 
wards theulna, and fomewhat hollow, bearing a 
point on the internal fide. The articular fur- 
face of the ulna is confiderably fmaller. 

Two of the little bones of the firft range are 
joined to the radius; one of them is called the 
Jcaphoides, and the other the Juuare. À third 
articulates with the ulna, and is called the cu- 
neiforme. This laft bears upon its infide, near its 


ulnar border, a little round bone which projects 


towards the palm of the hand, and is called pi/i- 
forme, or inordinatum, according as it is con- 
fidered with refpect to its form or its fituation. 


Thefe three bones of the firft range, whichare 


articulated to the fore- -arm, are retained in their 
fituation by a very loofe capfular ligament, which 
contains within it an interarticular cartilage of a 
triangular form, Ligamentous fibres alfo extend 
to the cuneiform bone.  Thefe arife from the 
articular depreffion of the ulna; and are called 
the external tranfverfe ligament. There are two 
other ligaments nearly fimilar, on the infide, 
which come from the flyloid procefs of the radius; 
the one is inferted into the fcaphoides, and the 
other into the tubercle of the femilunar bone. 

In the fecond range of the carpal bones two 
are articulated to the fcaphoides. Thefe are the 


i ee which ed diye the firft phalanx of | 


the 


i ee { 
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a 
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the thumb, and has a fharp eminence within the 
palm of the hand; and the trapexoides, to which 
the metacarpal bone of the index is articulated. 
‘The néxt is the os magnum, which is articulated 
Both to the fcaphoides and lunare,? and fuftains 
_ the métacarpal bone of the middle finger, and a 
fmall part of that of the ring finger; the laft is 
the unciforme or book-bone, which is articulated to 
the os cuneiforme; it fupports both the ring 
finger and the little finger, and produces to- 
wards the palm of the hand a large dats in 
form of a hook. 

The carpus moves upon the fore-arm both 
forward, backward and fideways; but though 
thé motions of its parts, with refpe to each 
other, and the metacarpus, are quite complete, 
they are fcarcely apparent. This mechanifm 
produces great delicacy of movement in the 
bones of the carpus; yet fuch is the effet of . 
their union, that the whole hand may be moved 
by a fingle mufcle inferted into one rh the bones 
that compofe it. 

A capfular ligament unites the firft range of 
the bones of the carpus to the fecond, and 
another joins thefe to the articular bafes of the 
metacarpal bones. The other ligaments of the 
carpus are fitted to unite together, in different 
modes, all thefe bones. Their figure and difec< 
tion are Paige very various, 


B. In 


x 
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B. In other Mammiferous Animals. 


_ The carpus of the monkey has one bone more 
than that of man. It is fituated between the 
«bafes of the pyramidal and great bone. It 
feems to be produced by a divifion of the tra- 
pezoid, The os pififorme is more prominent, 
-becaufe it is longer, and ferves as a heel to the 
hand of this animal. | 
There are, befides, almoft Ft certain 
offified points in the tendons of the mufcles, 
which are commonly confidered as fupernumer- 
ary bones. There are two, for inftance, in the 
gibbon and the maggot; one in the tendon of the 
ulnaris externus, upon the joint of the pifiform 
and the cuneiform bones; the other without the 
fange on the edge of the fcaphoides and tra. 
pezoides. In the /apajous the former is wanting. 
- Inthe rouffette; or. ternate bat, there are two 
bones in the firft range, namely, a large one 
belonging to the radius, and a very {mall one 
anfwering to the ulna: the four ordinary bones 
are found in the fecond range: the third bone, 
which correfponds with the fecond finger, has 
a very large furface towards the inner part of” 
the hand. x | 
In the Carnivora in general, “he dfécialiyi in 
the dogs, cats, hedge-hogs, shrews, bears, and 
feals, the {caphoid and lunar bones only form a 
large fingle bone by their junction. In the cats 
Be : | there 
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there is at the internal edge of the carpus a little 
fupernumerary bone refembling the pififorme in 
man, but fituated at the oppofite fide. The 
pififorme inthe Carnivora is very long, and ferves 
asa fort of heel to the anterior feet. This laft 
peculiarity does not occur in the /eals. 
+. The bone analogous to the os magnum -in man, 
is very {mall towards the back of the carpus. 
Thefe that have only a rudiment of the thumb, 
as the hyena, have the trapezium very fmall. 

+ The fame rule applies to.the g/utton ; but that 
animal has alfo a ftyloid appendix to the car- 
pus, fituated below the os fcaphoides. ..» : 

+ In the mole there are the fame nine bones as in: 
the monkey, and, another fimilar to the blade ofa 
fcythe, with:which the radial border of the hand 
is furnifhed throughout its whole length: This 
bone caufes the great fize and fhovel-like 
figure of that member, which fuits the habits of 
the animal. The mole has, befides, this fingu- 
larity—its toes are very fhort, covered by the 
{kin and the great-toe nails only vifible on the 
outfide. | 

With. refpect to the Rodentia; the hare ead 
bones like the monkey, but the deaver, the mar- 
mot, the fyuirrel, and rats, have, like the Car- 
nivora, a fingle bone for the fcaphoides and” 
junare. The fupernumerary bone is as large as 
thecommon pififorme, and often larger. Itfome- 
times fupports a fecond fupernumerary bone, 
asin the jerboe and marmot; fo that on each fide 


"of 
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of the range there is’ an reat ies bone of nr 
Mapa 
The pyramidale in the Rodentia i is, in general, 

divided in. two, as in the monkey. ‘The porcupine 
differs only in this, that the pyramidal bone is not 
divided, and that there is a fupernumerary bone 
between the pififorme and the metacarpal bone 
of the fifth toe. It is nr to the’os unci= 
forme. | 

In the Cavys, the féaphüïdes arid the fire are 
united without any fupernumerary bone. There 
is, however, a fmall fupernumerary bone in the 
guinea-pig. The os pyramidale is not divided in 
the paca and agouti, though in the cavy, properly 
fo called, as well as in the guinea pig, it is 
divided. In both thefe animals the only veftige 
of the thumb is a fmall bone fituated upon the 


. trapezium, with which it is articulated. This 


rudiment of the thumb confifts of three {mall 
bones in the marmotte and the agouti. | 
The 7w0-t064d ant-eater has four bones in the 
firft range of the carpus; two radial, one ulnar, 
and one long pififorme without therange. There 
are only two bones in the fecond range; they © 
correfpond with the fecond and third fingers. 
On the radial edge of the firft there is the vef. _ 

tige of a thumb formed of a fingle piece. On 
the ulnar extremity of the other there is a 
half-articulated veftige of the ring finger: there 
is alfo a much {maller bone in a fingle piece, 
which is the rudiment of the little finger. 
| | . The 
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The ¢hree-toed flath has only five bones if 
the carpus; three in the fitft range, the pifi- 
forme being wanting; and pay) two in the 
fecond. | 
The carpus of the pangolins appears to have 

feven bones, like that of the Carnivora. The 

nine banded armadillo has eight, and a rudi- 
ment of the little finger. 
The carpus of the elephant, like shat of man, 
has eight bones, but they have a different con- 
figuration. The pififorme is elongated: the 
others are cuneiform. “ie 

Among the Pachydermatathe doghas, in the firft 
range, four bones fimilar to thofe of man; but 
in the fecond range the trapezium is very fmall, 
and no veftige of the thumb appears upon it: it 
is the fame with refpect to the tapir, whofe fore- 
foot differs from that of the hog only in the 
lateral toes being larger. The ftruéture of that 
, foot is exactly fimilar in the hippopotamus. 

. The Rhinoceros has only three toes; but as 
the pyramidale, the os magnum, and the unci- 
forme, belong each to one of the three, the tra-> — 
pezium only is wanting. There is, however, a 
fupernumerary bone on the edge of the fca- 
phoides, and one on that of the uniforme, as in 
the porcupine. 

The Ruminantia have the four bones. that 
Afually belong tothe firftrange; but they aremore 
narrow in proportion to their length. Moft of 
them have two in the fecond range. . The camel, 

3 af) however, 
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however, has three, The Solipeda have four in 
the firft range, and three in the fecond. | 

: The bones of the carpus in the dolphins and 
other Cetacea, are very much flattened, almoft 
all of a hexagonal figure, and: form by their 
union a compact furface refembling a pave- 
ment. There are three bones in the firft range, 
and only two in the fecond, 


2, Or THE BONES OF THE METACARPUS. 


Each of the fingers is fupported at its hate | 
by a long bone which is united with fimilar 
bones belonging to the other fingers, in fuch a 
manner as to form with them only very obfcure 
motions. Thefeare called the metacarpal bones. 


A. In Man. 


The thumb, which has only two phalanges, is 
the only finger the metacarpal bone of which tis 
capable of aconfiderable feparation and approxi= 
mation with refpect to the others. Theother . 
metacarpal bones cannot be feparated beyond’ 
the extent at which they are fixed by the liga- 
. ments between them, called the inter-metacarpal 
ligaments. Thefe bones are béfides faftened to 
thofe of the fecond range of the carpus, by a 
. number of articular ligaments, which are divided 
‘into the palmar, the /ub-palmar, and the /ateral.. 

At 
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At the digital extremity of each metacarpal 
bone there is a fmooth tubercle, which receives 
the firft phalanx of each finger. The carpal 
extremity exhibits feveral furfaces, of which the 
principal one correfponds with the bones of the 
carpus, and the other fmaller and lateral ones 
with the neareft metacarpal bones. Thefe bones 
are almoft ftraight in man. PA Rp 4 


_ B. Zn other Mammiferous Animals. 


‘The Mammalia in general have as many bones 
in the metacarpus as they have toes: In the 
Ruminants and Solipeda, however, the two me- 
tacarpal bones are, at a, very early period, united 
into one bone, called the cannon bone. 

The length of the metacarpal bones varies in 
proportion as the animal walks more or lefs on 
the extremities of the toes, or as it ufes the 
anterior feet, like a hand, to feize objects. 

The whole of the metacarpus is elevated, and 
forms what is vulgarly called the fore-foot, in 
dogs, borfes, fheep, &c. | 

In the three-toed floth, the three ser Eh 
bones are united into one at their bafe, and there 
is joined to them the rudiment ofa fourth bone; 
at leaft this is the cafe with the adult individual 
preferved in the Mufeum. 

The bones of the metacarpus are likewife 
intimately joined together, and are exceedingly 


flat in the Cetacea. | 
III. The 
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3. OF PROMO we OF THE FINGERS. 


The. fingers are the free and moveable parts 
which terminate the hand. : 


A. In Man 
They are five in number. Each of them, the 
thumb excepted, is compofed of three phalanges, 
the firft of which, or that which articulates with 
the metacarpal bones, is the longeft. The {mall. 
eft is that which terminates the finger, and which _ 
_ bears the nail (#rguinal.) It is eafy to diftinguifh 
the phalanges from one another... The bafe of 
_ the firft has a fmooth oblong articular cavity, 
which correfponds with the digital extremity 
of the metacarpal bones. In the fecond. the 
articular furface of the bafe is compofed of two 
{mall foflæ, feparated from each other by a 
little projecting eminence. : Finally, the laft 
phalanx i As terminated by a fcabrous and inarticu-~. 
lar furface. 3 
. Thefethree bones PR ere divitpide à in nn 
nefs, but they are nearly ftraight throughout their ~ 
whole length. They have an articular capfule 
and lateral ligaments at each of their extremities. 
There are, bafdar: a number of ligamentous 
fibres and vaginæ, by which the tendons of the 
mufcles of the hands, inferted in thofe bones, 
are preferved in their proper pofition. ; 
Moi; i : pc B. In 


322  Lecr. IV. Anrerror ExXtRemrty: 


: Bs In other Mammiferous Animals. 


If we include the rudiments, which are fome- _ 
timés very imperfect, and frequently concealed | 
under the fkin, there are never lefs than three, 
nor more than five toes, on the anterior feet of 
the Mammalia. — 

* The Solipeda have two imperfeet and one Sie 
| ype in alk three. — A 

… The rhinoceros has three perfec. is 
- "Fhe Ruminantia, two ala ya and two oti 
fect, in all four. | 

bg tapir and bippopotañins Nave fur perfec 

* All animals with claws have five, reekoning 
être perfect and imperfect. 

Every perfect finger has three shaluh gee: €X~ 
cépt the firft, on the fidé of the radius, or thé 
thumb, which never has moré than two: Thefe 
phalanges ate capable of complete flexion, but 
ñoñe of them can be extended beyond a right 
line, except the firft, arid, in forne fpecies, the laft. 

The Quadrumana, like man, have the thumb 
feparate, and capable of being oppofed to the 
ether fingers. In this confifts the real charac- — 
_ teriftic of thé hand; but the human thumbis | 
. always longer, in proportion to the other fingers, 
than that of the Quadrumana, whofe hand, in this 
refpett, does not poffefs the perfection of ours. 
It is even obliterated, and concealed under thé 
fkin, in the coatta (Simia panifens Linnei.) 
“Re aie phalanx, or that on which the nail is 
: | placed, 


Le] 
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placed, is lefs flat and more pointed than that of 
man. The bones of the métacarpus and the 
firft phalanges, are alfo much more curvated 
towards the palm of the hand. 

The rouffets and common bats have the phalanges 
exceedingly long, particularly the laft, which 
are very much pointed, and have nonails. ‘The 
thumb, however, is not fubject to thofe devia- 
tions. It is fhort, and has a nail. 

In the Carnivora, the thumb remains parallel 
to the other toes; by this conformation, thefe 
animals are deprived-of the faculty of pinching, 

or feizing {mall objects. In the /al the great 
toe is longer than the others; it-is almoft of an 
equal length in the dears, badgers, racoons, and. 
¢oatis. The opoffums have it a very little fhorter. 
gta obvioufly fhorter in moalels;, civets, cals, 

and dogs. 

It is obliterated and reduced toa fingle pha- 
lanx in the hyena. 

The form of the laft and fecond _phalanges 1 is 
very remarkable in the family of cas, the in 
dividuals of which have the power of raifing 
their claws, left they fhould be blunted by re- 
maining on the ground while they walk. © 

The fecond phalanx is triangular. Two of its 
furfaces are lateral, and one inferior, The inter- 
nal lateral furface, or that which is next the 
- thumb, exhibits a kind of twift, in confequence 
of which the middle part is rendered oblique, 
and as it were hollowed. ) | 

be ) +. _ The 


324 Lect. IV. Anrertor EXTREMITY. 


The third. phalanx, or that to which the élaw 
is attached, is ftill more fingular in its Me 
articulations and its motions, 

The figure of this phalanx is that of a sale 


. confifting of two parts; one part which is 


- directed forward, and is curvated, cutting and 
pointed, receives the claw, the form of which is 
nearly the fame, The bafe of this firft portion 
forms a kind of offeous hood, into which the 
bafe of the nailvis received as in a fheath, but in 
fuch a manner that it cannot be pufhed back- 
ward. ‘The fecond part of the hook is fituated 
Da nt ly. It rifes almoft vertically, and is only 
_articulatediat its moft inferior part. It is pro: 
longed. beneath the articulation in two appen- 
dices, to which are attached the two mufcles 
that project the claw, and bend the phalanx— 
motions which take place at the fame time. The 
articulation of this bone is:indeed fo difpofed, 
that, upon its extenfion, which takes place great- 
ly beyond aright line, itexperiences an inverfion 
by being turned upwardly and pofteriorly on 
the coin phalanx, towards the internal or radial 
fide. In this fituation the lateral depreffion of 
the fecond phalanx ferves to receive) the third, 
and the point of the claw far from touching the 
ground is directed upward, 

This inverted pofition is the ftate of inaction. 
The phalanx is preferved in it by the articular 
capfule, and two lateral ligaments which os aya 


from the fecond phalanx, ; Ets 
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A perfect thumb is found in the family of the 
Rodentia. It is however fhort in the bares, 
beavers, jerboas. Squirrels, rats, porcupines, the 
paca, the agouti, &c. havea diminifhed thumb, 
with two phalanges. Finally, the cavy, the guinea- 
pig, the marmot, &c. have a thumb nearly oblite- 
‘rated, of which only a fingle rudiment remains, 
In general the laft phalanges are very narrow, 
long, almoft ftraight, and pointed. The great, 
cavy forms however one exception. In it the 
laft phalanges are triangular, and ees} ina 
real hoof. . | 
. The. Edentata echibic many variations with 
-refpect to the number of the toes in the anterior 
… feet. The tamanoir or great ant-cater, and the 
_ four-toed ant- -ealer, have the thumb obliterated. 
The thumb and the little toe are both oblite- 
rated in the three-toed floth or ai, in which a num- 
ber of other very remarkable particularities are 
obfervable. Its three perfect toes are often 
intimately united together at their bafes with the 
metacarpal bones ; this very much limits their 
motion: befides, each of the toes confifts only of 
two phalanges, the articulations of which, both 
with the bones of the metacarpus, and with each 
other, take place by pulleys that have very 
narrow and deep grooves. This conftruction 
renders lateral motion abfolutel y impoflible. 
Finally, the laft phalanx is much longer than 
the firft. It is covered by the nail throb Shout 
almoft the whole of its length, and has at its bafe 
ae ee ; ; a 


526 Lett. IV. Anterior Extremity. 


a kind of offeous {heath or hood, which is much 
deeper on the inferior than on the fuperior part. 

The thumb, the index, and the little finger, 
are obliterated in the fwo-foed ant-eater, and in 
the w%a%, or tevo-toed fot. 

The elephant has five perfect toes; but the 
whole five are almoft entirely concealed under 
the thick fkin which envelopes the foot. 

‘In the boofed animals, that have four toes, ‘as 
the bog, the fapir, and the hippopotamus, we alfo 
obferve a fmall bone ‘which is the rudiment of 
the thumb. The two lateral toes of the Jog are 
fhort, and do not touch the ground: ‘they are 
however perfect ‘with réfpe& to the number of 
the bones of which they are compofed. In thofe 
animals the laft phalanx 1 is fet into the ‘interior 
of the horh which terminates: the foot. 
| The Ruminantia, as we have obferved, have 
only one metacarpal ‘bone, which fupports the 
two toes that form what is commonly ‘called ‘the 
cloven-foot. Several fpecies have alfo, ‘at’ ‘the 
roots of the two perfect toes, two little bones, 
which are frequently covered with ‘fmall initite, 
and which reprefent two other toes, The Taft 
phalanx of each toe is always of a triangular 
figure. Two of the furfaces are lateral; ‘the 
internal being plane, and the external corivex. 

‘In the bor/e, and the other Solipeda, the only 
veftige of the lateral toes are two fharp-pointed 
bones growing on’ each fide of the cannon-bore. 
The three’ ial get Of the’ ‘only’ toe ‘that exits, 

/ are 
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are called the paftern, the coronet, and the coffin 
tone. This laft phalanx has the form of a hoof. 
It is. rounded, flat inferiorly, and convex «fue Fa 
periorly.- 

* The Cetacea have all the phadanges flattened, 
united in the form of a fin, and frequently car- 
tilaginous. Such, in particular, is the cafe with 
refpect to the porpoile, te dolphin, and the 
 cachalot. 


4, Or tHE Bones OF THE HAND IN Birps.' 


_ There is only one row of bones in the carpus 
ef birds; the fecond appears to be anchylofed 
with the part which reprefents the metacarpus. 

This row of the carpus confifts only.of two 

bones. The one, whichis-radial, and of arhom- 
_ boid form, prevents the metacarpus from being 

too much extended. The other is ulnar, in the 
form of a wedge, and in its internal angle the 
ulnar fide of the end of the metacarpal bone 
is implanted. It has frequently a tubercle, 
which correfponds with the pififorme. of Mam- 
alia... 

The RAP ‘bone is formed of two 
branches, which are united, by offification, at 
their extremities. 

On the radial fide of its bafe i it has a TT 
lar procefs, -or.fmall feparate bone, which bears 
a. d'in bhone.reprefenting the thumb. On-the 

: Y4 Re 


328 Lecr.IV. Anrerrorn EXTREMITY. 
extremity of the metacarpal bone there is a long - 
finger, confifting of two phalanges. The firft is 
almoft retangular, and is compreffed like a 
knife. The fecond is ftyliform. There is alfo 
a fhort finger of only one phalanx, which has the 


- formofa ftillet. The thumb fuftains the falfe 


or baftard quills; the primary or chief are 
placed upon the long finger and metacarpal 
bone. The little finger bears none; it is con- 
cealed under thé fkin. ~ | 

All the bones of the hand or wing ‘of the 
manchots are compreiled, and appear like thin 
Biase TA 


ct Or TUE BONES OF ME Hanp IN Rerriies. 


The vaio! Ahe toad, aa the /alamander, have 
three ranges inthe carpus. The firft confifts 
of two bones, one radial and one ulnar. The 
fecond confifts of three bones, the largeft of 
which bears the rudiment of a thumb with two — 
joints. The third range has likewifethree bones. 
The fecgnd finger proceeds from the firft of 
thefe bones. The fourth finger is articulated 
with the fecond bone. The middle finger arti- 
culates with both bones. The little finger joins 
the third bone. The firft range touches the 
third inferiorly, becaufe the fecond is cuneiform, 
‘There is no bone without the range. 

In the mud tortoife the firft range is a fingle 
bone; which feparates the radius from the ulna. 


err ee ee The 
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The fecond range confifts of two bones, and a 
{mall one out-of the row, fituated on the ulnar 
edge. The third range confifts of five bones; 
* one foreach bone of the metacarpus. 

The fea tortoife has three bones in the firf 
| range. - The ulnar bone being longeft, the two 
. anterior bones do not advance much farther. 
The third range confifts only of three bones for 


-thofe of the metacarpus, and one {mall bone out _ 


of the row, fituated upon the radial fide. 

In the crocodile the firft range confifts of two 
long parallel bones. It has befide two little 
external bones without the init on'the radial © 
fide. | * 

The number of the phalanges varies in thefe 


- animals. 


The crocodile has the hand rounded: it has two 
phalanges to the thumb, three to the fecond 
_ finger, four to the middle and fourth ieee and 

only three to the little finger. 

The cameleon has nee fingers on one fide, 
and two on the other, which form, with the 
three oppofite to them, a kind of forceps. The 
number of the phalanges is the fame-as in the — 
crocodile, with the exception of the little finger, 

which has four. , OF 

In the /alamander the little finger’ is oblite. 
rated, and the thumb has only two phalanges. 

The frog has only one phalanx to the thumb. 
The two following fingers have only two pha- 
langes. ‘The other two fingers have three. 

| 3 | ere - The 


—_, 
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The hand of the /ca-tortoife is long, and com- 
prefied in the form of a fin; it terminates in a 
point. ‘There are two phalanges to the thumb, 
three to the three TE toes, — two only 
to the laft. 

A fimilar conformation ‘is obfervable in ‘the 
mud-tortoife s with this. pe that its hand 
is rounder. 


~ 


Airs ce WHIT! 
Of the Mujftles of the Hand. 


. Æ Musczes or:Tmue CARPUS AND 
METACARPUS: 


À 7 Mon, 


Tue mmufoles which act ‘on ‘the carpus and 
metacarpus are named radial and:ulnar, accord 
ing tothe fide-of the fore-arm along which:they 
are extended; and.iuternal.and external, accord. 
dng tothe condyle. of the humerus to which: they 
are attached. 

The os :pififorme: is: the le! A of the car- 
pus into which one of thofe mufoles are infert- 
ed; that mufcle is 


WHE ULNARLS INTERNUS, (07 EPITROCHEO- 
CARPALIS. 


It varifes ‘from the : internal condyle of the 
humerus, 


Ve 
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humerus, and the pofterior furface of the ulns, 
7 extends along the ulnar vee of the fore-arm. 


THE ULNARIS EXTERNUS, or GEE DON AE ER. 
METACARP AILTS. 


This mufcle rifes from the other code of 
the os humeri, defcends on the outfide of the 
preceding mufcle, and is inferted in thé external 
bafe of the metacarpal bone: of the little finger. 


THE RADIALIS INTERNUS, or EPITROCHLO- 
METACARPA LIS, 


Proceeds ‘from the internal condyle of the 


humerus, and fends off a tendon, which paffes 
under the‘hook of the os unciforme bone, and is 
inferted into the bafe of the i Apia li bone of 
the index. 


| THE RADIALES EXITERNI. 
‘Thefe mufcles are two in number. They 


arife from the external condyle of the‘humerus, 


and ‘proceed, the one upon the other, ‘to ‘the 
external fide of the radius, and thence defcend 
to their points of infertion. The firft (HUMERO. 
SUPER-METACARPALIS,) is attached to the ex- 
‘ternal bafe of the metacarpal bone of the index; 
the fecond (EPICONDYLO -~SUPER -METACARPA= 
zis,) into that of the middle finger. 


Be 


— 
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B. In other Mammiferous Animals. 


Monkies have, like man, five mufcles of the 
hand. The cat and the dear have the fame num- 
WORT iba os | om 

The dog has sé one radialis externus, Which 
divides into two tendons. It is the fame with 
refpect to the rabbit. | 

In all thofe, with many dies the perk 
mufcles, when acting in concert, approximate 
the back of the hand to that of'the fore-arm. 

‘The ‘internal mufcles have a different ef- 
fe&, When the ulnar act in concert, the hand 
is turned outward towards the ulnar fide of the _ 
fore-arm.. The radtal produce a contrary mo- 
tion. | 
In snitnall a. have cannon-bones, in 
which the hand is neither capable of flexion 
or extenfion, the radialis externus, (extenfor rec- 
us anticus i ihe cannon-bone of Bourgelat,) is 
fixed to the anterior bafe of the metacarpus, or 
cannon-bone, and extends ite 
_. The radialis internus, .( flexor p pent” of Bour- - 
gelat,), is inferted into the pofterior bafe. The 
uluaris internus, (flexor obliquus of Bourgelat, ) is 
inferted in the bone that correfponds to the os 
pififorme. The aluaris externus, (flexor externus 
of Bourgelat,) is inferted in the fame bone, and 
extended under thofe of the carpus. 

Thefe mufcles are all flexors. 


The 


Ms 
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The mufcles which move the hands of bars 


are few in number, but they are very remarkable. 


That which is analogous tothe #/raris externus, 
arifes from the humerus, and from the convexity 
of the radius as far as its middle. Its tendon is 


‘inferted into the fuperior and internal part of 


the carpus, ‘which it extends by abduction. 

The mufcle which correfponds to the ulnaris 
internus, arifes from a flefhy: portion common to 
all the mufcles of the fore-arm, and is inferted 
into the external fide of the firft phalanx of the 
laft finger. It is a flexor or adductor of “ 
Pe a 

That which takes the Abie of she duo 


, pollicis, arifes alfo from the fame common flefhy’ 


mafs. Its tendon proceeds obliquely to the 
fuperior furface of the fore-arm, crofling the 
tendon of the ulnaris externus. It is inferted in 
the internal fide of the vita at the bate of ni 
ra | 


C. TL n | Birds. 


The metacarpus of Birds is not ee blé of 
Ado or approaching the internal furface of 
the fore-arm; nor of extenfion, or approaching 
the external furface of that arm. It can only 
perform the motion of adduction by approxi- 


“mating the radius and abduction, by coming 
‘nearer the'ulna. As there are, however, Galy 
mare: two motions, ‘we pen in imitation of 


Vieg 
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Vicq D’ Azyr, call the mufcles that produce 
them flexors and extenfors: But as it will be 
more eafy to compare them to.thofe of man, we — 
fhall retain the common names. 

The uluaris internus has the fame pofition as 

in Mammalia. It originates in the fame man- 
ner from the internal condyle of the humerus, 
and is inferted into the tubercle of the bone that 
refembles a wedge. ‘There is a fmall mufcle 
under the preceding to which it is parallel. 
. It produces a long tendon, which fends off 
flips to the fecondary quills, and is inferted in 
the back of the metacarpus. 
The ulnaris externus is placed.on the pofterior 
furface of the ulna. Its tendon paffes between 
the firft fecondary quill and the laft primary, 
‘and is inferted in the internal edge of the bafe of 
the metacarpal bone. 

There is but one radial muscles but it confifts 
of feveral portions, which all arife from the exter- 
nal condyle, except one from the radius. Their 
common tendon is inferted into. the tubercle of 
the metacarpal bone of the thumb: this tubercle, 
as we have obferved, is fometimes a fmall fepa- 
rate bone. | 


- D. In Reptiles. 


In the fea-tortoi ifes, which have the carpus 
comprefled, and fitted for fwimming, the 
mufcles are only fimple panda of aponeurotic 

2 fibres, 
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fibres, which fo = sue the feveral articula~ 
tions. * 


~We have ill to examine thofe of the other 
a 2 


jt MU OF THE Frxerrs. 


vw 


The mufcles of the fingers are oxtenfors and 
flexors, adducfors and abduërors. ‘They are com- 
mon or proper, and long or fhort, according as 
they are fituated along the fore-arm, or proceed’ - 
merely from the carpus and metacarpus. 


A. In Man and other Mammiferous A nimals, 
The long mufcles of the fingers are, 


]. THE EXTENSORS, 


: Fhéfe are fituated on the external furface. 

The EXTENSOR COMMUNIS, (EPICONDYLO- 
SUPER-UNGUIALIS 3} arifes fromthe éxternal con 
@yleofthe humerus. It fends off tendons to all 
the fingers except the thumb, and is found inalt 
-quadrupeds. The number of ‘its tendons is 
equal to that of all the fingers, the thumb not 
included. In general they are four; but in the 
- Ruminantia they are two; and in the Solipeda 
only one, which is the extenfor anticus of Bour- 
gelat, and the ex/enfor pedis of La Fofle. 

The EXTENSOR PROPRIUS DIGITI MINIMI, 
eek pee vk“ Arvid is placed on 

the. 
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the ulnar fide of the preceding, and has the fame 
origin. In man it has a tendon for the little 
finger only. In monkies it has another for thé 
fourth. In dogs and dears it fends off a third to 
the middle finger. Inftead of one mufcle, the 
cat has two; one:for the little or laft finger, and 
one for the fourth and third. ‘There is but one 
mufcle i in the rabbit, which has two tendons, as 
in the monkey. 
+'hhin:the Ruminantia this muftle extends the 
external toe, and the exten/or indicts the internal 
pis 
There are two EE in the borfe; one more 
removed from the extén/or anticus, analogous to 
to the extenfor communis. It'is called ex- 
tenfor lateralis by Bourgelat, and extenfor. of 
. the paftern by La Foffe. 1 tendon is inferted 
into the fide of the firft phalanx of the toe. A 
fecond is placed between the two, and its tendon, 
after having paffed before the carpus, is obliquely 
united with that of the preceding mufcle. The 
hippotomifts confider this tendon as a a digitation 
of the extenfor anticus. 

The EXTENSOR INDICIS PROPRIUS, (cusrro- 
| SUPER-UNGUIALIS,) is fituated clofe to the in- 
ferior and external part of the ulnain man. Ie 
has only one tendon, which is inferted into the 
fore-finger; but it is fometimes accompanied by 
a proper extenfor for the middle finger. 

‘In monkies it has two tendons; one for the 
index, and another for the middle finger. 

pam, | In 
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In the dog and cat it is. fituated as in man, 
but it extends to the laft articulation. It is 
entirely. wanting in the rave the a ra a | 
and the borfe, | 

_ The thumb has two fad piss br 

TheLONGUS(CUBITO-SUPER-PHALANGEUS,)is 
placed above the extenfor of the fore-finger. It 
paffes under the external annular ligament, and 
extends its tendon to the firft phalanx, 

The BREVIS (CUBITO SUPER-UNGUIALIS,) is 
placed on the radial fide of thé preceding mufcle. 
Its tendon accompanies that of the abductor, 
” and extends to the fecond phalanx. | eee 

In monkies the laft mufcle either intimately. 
unites. its tendon with that of the ADHERE: or is 
altogether wanting. 

The extenfor brevis pollicis is wanting in the 
cat, the dog, the bear, and the rabbir. The 
Jongusexifts in thefe f pecies, and in the dear gives 
a tendon to the fore-finger, 

The Ruminantia and the borfe have neither: | 


9. THE ABDUCTORS. 


The ABDUCTOR POLLICIS LONGUS “(cusrTo 
SUPER-METACARPALIS,) is placed above the pre- 
ceding mufcles, towards the radial fide of the 
fore-arm. ‘It croffes the radial mufcles at the 
inferior head of the radius, and is inferted inthe 

radial fide of the metacarpal bone of the thumb. 
RV Okie De oe L | This 
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This mufcle is fimilar in monkies, dogs, és, 
Bears, rabbits, &c. 

In the hor/e, and in the Ruminantia, at, is 
DCE to the internal fide of the bafe of the 
only metacarpal bone, and becomes what Bour- 
_ gelat calls pe extenfor of the cannon-bone. 


3. THE, FLEXORS. 


“Thefé are all on the internal furface vn ish 
forearm. | a 
The rLeXor RÉ Rte DE De 
æanGaus,) confifts of féveral diftinét mufcles, 
which ‘unite’ in different ways, and terminate 
by furnifhing tendinous perforated way to pit, 
fingers which follow the thumb. | 
‘The FLEXOR LONGUS POLLICIS (RADIO-SUB- 
iNGUIALIS,) appears to be united to the former 
in a very intimate marinet. | ft is fituated on its 
radial fide, and is extended’ to the fecond phalanx. 
The FLEXOR PROFUNDUS (cUBYTO-sUB-UN- 
GUIALIS,) which is fituated upon the bones of the 
fore-arm, tranfmits perforating tendons to the 
four fingers which follow the thumb: fuch is the 
| defcription of thefe muftles in the human body. 
In monkies the flexor longus pollicis is want- 
ing; but the profundus divides into five flips, 
one of which proceeds to the thumb, to which 
the fublimis does not fend any pends” Maret 
Th the dog the flexdr oe unites its te 
with 
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with that of the profundus, from which it again 
- feparates to piers to” “the tenon phalanx of 
the thumb. » 10D 

* The flexor publimis fends a tendon to the firtt 
: phalanx of the thumb, but it is not perforated. : 

It is the fame with refpect to thé cat; but the 
flexor pollicis is not in this animal fo diftinct from 
the profundus, which, befides, is vifibly divided 
into as many mufcles as it produces tendons. __ 

<1The grofundus in the rabbit tranfmits a ten- 
dinous flip to the thumb, which is not the — 
with’ refpect to the ROL Ee ROA OMT OD: 

In the Ruminantia the flexor Jublimis and the — 
profundus tranfmit two tendons each, and the - 
tendon of the fexor pollicis i is vie with ‘that of 
the flexor profundus. 

There are likewife two of thefe fiiieless in the 
pe one perforating and the other perforated, 
but ad e have each re one ¢ tendgn. 


Lg 


D. In Birds. à 
‘As the bc of ides can perform no moi 
tions except thofe of adduction and abdu&tion, 
the ufe of the preceding mufcles is changed in 
the animals of this clafs. Thefe two fanttigis 
‘are diftributed among the mufcles without any 
‘uniforin felation to the fide of the fore-arm to 
which they adhere: If, therefore, we “were to 
fubftitute for the term addnérion that of exten/ion, 
2 | Z 2 R and 


349 ‘Leer. IV. ANTERTOR EXTREMITY. 


and for abduGion that of flexion, which ech be 
done, ftill the flexors would not all be placed 
on the internal, nor the extenfors all on the 
external furface of the arm. In this manner, 
indeed, the mufcles which are flexors in man 
| would be converted LD extenfors, | 


OL. THE ADDUCTORS, or EXTENSORS of Vicy | 
a D’ Azyr. : de TA 
The addiefor phalangis prima cétrefpoudst to 
the flexor /ublimis. It arifes from the internal 
condyle, proceeds above the ulnaris internus, 
_ paffés over.the internal fide of the wedge, bone 
along the metacarpal bone, :and is inferted into 
the bafe of the firft phalanx of the great finger. 
The adduGor internus phalangis fecunde, which 
correfponds to the flexor profundus,. preceeds 
along the internal fide of the ulna. Its.tendon 
approaches that of the preceding mufcle, but 
proceeds farther, and is inferted into the bafe of 
the fecond phalanx. There is no perforation. 
The addu@or pollicis, which correfponds to the 
flexor pollicis, is fituated between the preceding 
mufcleand the ulna. Its tendon extends tothe 
radial edge of the thumb. ay slt 
. The addu@or externus phalangis fecundei is saint, 
gous to the flexor proprius indicis. Itis attached 
to the external condyle, and. fituated along the © 
external, fide of the radius,. Its tendon paffes to 
the back of the metacarpus, and even, extends to 
the fecond phalanx of the ‘area finger. bela 
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bi ‘THE ABDUCTORS, 07 FLEXORS of Vicg 
| D Azyr. 


. The abduor communis, which correfponds to 
the extenfor communis in man, arifes from the . 
external condyle, and proceeds without the pre- 
ceding mufcle, along the external fide of the 
radius. When its tendon arrives oppofite to the 
carpus, it divides into two. One goes to the 
ulnar bafe of the thumb, the other to that of the 
firft phalanx of the great finger. 


| IV. SHORT Muscrzs OF THE FIneers. | 
J " 


The hand of man has alfo a great number af 
‘fhort mufcles which arife from the bones of the 
. Carpus or metacarpus, and are inferted into the : 


fingers.» 


One of them is fbrépéiaie : itis placed inter 
the fkin of the palm of the hand, to which it 
is attached on one part, and on the other to the 
palmar aponeurofes. It is called caro-qua- 
DRATUS, and PALMARIS CUTANEUS (PALMO- 
CUTANEUS.) | 

Of the other mufcles, fome belong to the 
thumb ; as— 

The ABDUCTORB REVIS, (CARPO-SUPER-PHA-= 
LanGEus.) It arifes from the trapezium, and is 

inferted ‘in the external fide of both spa 
. of the thumb, : | 


Bae The 
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The FLEXOR BREVIS (CARPO-PHALANGEUS,) 
arifes from almoft the whole of the inferior fur- 
faces of the bones of the carpus, and is inferted 
into the firft phalanx. | 

The OPPONENS (CARPO-METACARPALIS, Jarifes 
from the ligament of the carpus, and from the os : 
trapezium, and is inferted in the metacarpal 
bone of the thumb. 

"The ADDUCTOR (METACARPO-PHALANGEUS,) 
extends from the firft and fecond bones of the: 
metacarpus to the firft phalanx of the thumb. 

The little finger has alfo two {mall mufcles 
which are peculiar to itfelf, viz. 

The FLEXOR BREVIS, Or OPPONENS, (CARPO- 
METACARPALIS,) arifes from the os unciforme, 
and is inferted into the internal fide of the meta- 
carpal bone! It renders the palm of the hand 
concaye, and bends the little finger. 

‘The other is the ADDUCTOR, (CARPO-PHA+ 
LANGEUS.) It arifes alfo from the os unciforme, 
and is inferted into the external ie of the fire 
phalanx. ef ARS | 5 

Laftly, there are snake fmall ‘i aks of the 
hand which are common to all’ pa fingers : 3 
Thefe are— ek 

The LUMBRICALES (PALMO-PHALANGEI,) 
which are four in number. They arife from the 
tendons of the flexor profundus, and are infért- 
ed in the internal fides of the firft phalanges of 
the fingers, except the thumb. etic yl are 


auxiliaries to the flexor profundus, = °: q: 
: | 2! The 


= 
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The INTEROSSEL INFERIORES feu INTERNI, € 
SUPERIORES /é4 EXTERNI, (MÉTACARPO-SUPER= 
PHALANGEI.)  Thefemufcles occupy the inter. 
vals between the metacarpal bones, and are 
inferted into the two fides and upper part of 


fe the firft phalanx of each finger. 


The dais have only one extenfor, and fome 
flexors of the fingers. 

| The extenfor digitorum is a fmall mufcle which 
comes from the external condyle of the humerus, 
paffes to the carpus, and produces a very fine 
tendon, which extends to the convexity of each 
of the phalanges, and is terminated in the laft. 

The flexor communis arifes from the flefhy mafs 
on the inner fide of the fore-arm. It produces 


_a flender tendon, which paffes under the carpus, 


where it divides into five fmall flips, which after- 
wards unite with the proper flexor of each of 
the fingers. 

Laftly, the fexores proprii, which are Pa in 
number, arife from the carpus at the bafes of 


- the firft phalanges. They there form a {mall 
flefhy body, which receives the tendon of the 


flexor communis, and is continued with it to . 


the extremity of the finger, the phalanges of | 


which it bends one over the other. 

The thumb appears alfo to have fome fmall 
peculiar mufcles. Their fhort fibres arife from 
all the palmar furface of the carpus, and form a 
little pyramid, the apex of which is inferted into 


the bafe of the firft phalanx. 


Za | te 
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In the Cetacea the above mufcles are only 
fimple aponeurotic bands fitted for connecting 
the rudiments of bones, which in them do not 
move one upon the other, 


C. In Reptiles. 
The mufcles of the hand of the frog and the 


otek dat are very fimilar to thofe of man. _ 

 Thofe of the thumb.are wanting, except the 
extenfor, which comes from the external condyle, — 
and is inferted in the laft phalanges. 

There is an extenfor of the two laft fingers, 
which alfo arifes from the external condyle, and 
is inferted into the laft phalanges. | 

The other mufcles vary very little. 

“In fea tortoifes the mufcles of the hand are 
replaced by bundles of aponeurotic and tendi- 
nous fibres, which fupport the articulations in 
the action of fwimming. ? 
© We have not yet had an opportunity of ftudy- 
ing thofe mufcles in 1 the other reptiles, En 
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T ABLE of the Boe nin in i Metres of th the di fée 
ent Parts of the Pectoral Member in 
Mammalia. 


Total | Arm Farm. Carpus | ae Fingers 


0,79 0,88 0,2610,03 0,07 10,10. 
0,28 10,10 [0,1110,01 10,02 {0,04 
0,38 10,12 10,1419,01 0,04 10,07 
41,00 [0,35 10,3810,03 10,10 10,14 
10957510511 [0,15/0,015/0,11 10,19 
0,19 [0,035]0,06]0,005|0,05 {0,04 


e- 0,105 0,02 0,02 0,05 0,015 x 


10,14 Î0,04 [0,040,038 |0,015|0,015 


WIIOMARIOED oc de 0,88 [0,30 }0,33]0,08 10,10 {0,12 | 
Glutton..............10,84 10,12 10,1210,01 10,03 |0,06 
Racoon ....,.....,...10,88 [0,10 [0,1310,01 [0,03 |0,06 
CORRE ART PMR ee oa 0,24 [0,09 }0,0810,01 {0,08 {0,03 
rc =| Uae ag KAY Ue ....10,30 10,08 {0,1110,02 [0,02 |0,07 
NO RRR el 0.85 [0,31 10,30/0,08 10,10 10,11 
Sn a la ty ABE 10,27 [0,09 {0,11]0,01 10,085 10,03 
WME) fuk 3. seer aa ..-10,58 10,18 }0,19]0,02 10,07 |0,07 
Opoffum ...... ATEN DS 0,19 {0,06 {9,08]0,01 10,02 10,02 
PUIG D La ah 0,29 10,10 10,12/0,01 [0,03 |0,03 
Goines Pig un ee 0,11 [0,04 10,04/0,01 [0,01 [0,01 
*Phixee-toed Sach yA ars ibe 0,51 40,19 10,1810,01 [0,03 |0,10 
Long-tailed Matin: .....10,15°[0,05 l0,0510,005,0,01 l0,04 
Elephant ÉTAPE MN 1,53 10,77 10,4810,11 [0,10 10,07 
PROS ddr eus 10,67 10,20 [0,2410,04 10,09 10,10. 
Rhinoceros ..,.:....., 1,42 10,46 10,5310,08 [0,20 |0,15 
| pe TRES à ARE 1,49 10,35 10,5710,06 10,80 (0,21 | 
Giraffe ..............10,44 [0,51 10,9110,08 10,72 |0,22 
ONE PRE NA {1,00 10,26 |0,3410,04 |0,18 lo,18. 
BEAD sw aly du eee eeseeeefly10 10,25 10,38/0,04 10,27 [0,16 : 
HOME EL RSS « Tove 10,92 10,22 19,3410,04 10,18 10,14 
Fa US Re aay ap hs 0,22 in all 
yp ed) 
annee Teen EM CN PONS AROPÉETEREr 
Ponte Lo Pas _ 0,18°in all 
ARTICLE IX. 
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oy ARTICLE.LX, 
OF the Anterior Aarineney in Fifhes. 
1. Of the Bones. 


Tas: anterior extremities of fifhes are their pec- 
toral fins. ‘Thefe, like all the other fins, are 
compofed of a certain number of offeous radii or 
fibres, each formed of a multitude of joints, and. 
fuftaining a common membrane. Sometimes 
ene or two of thefe radii or rays are made of a 
fingle bony piece. Thefe are called fpinous. © 

-In moft fifhes the pectoral fin moves in a 
horizontal plane, which is nearly perpendicular 
to its own plane; that is to fay, in the ftate of 
repofe it.is placed clofe to the fide of the body, 
from which it may be raifed to a greater or lefs 
height, until it forms a right, or even an obtufe 
angle with the fide. 

In others, as the rays, the harks, fas the two 
pectoral fins are in the fame horizontal plane; 
when they move, they ftrike from above down- 
ward, or from. below upward, preleruing a verti- 
cal direction. | 

The pectoral fin is wanting in only a very 
{mall number. of fifhes, fuch as the -ee/s and 
cecilias. 4 

In thofe w hich have the pectoral fin, it is gene. 
rally articulated and firmly attached to the head, 
as in offeous fi/ees, or to the fpine, as in rays, &c. 

qu: | The 
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The pectoral fins in rays form thofe large 
wings which give tothe body a rhomboidal fhape. 
They are formed of a vaft number of radii, 
placed very clofe together, and having a number 
of articulations. They are all connected with 
a cartilage parallel to the fpine, which may be 
fubdivided into two or three, and which is itfelf 
articulated, on the upper part, to another car. 
_ tilage fixed tothe fpine. Beneath there isa fort 
of tranfverfe bar, common to the cartilages of _ 
both fins, and which ferves at once for fternum 
_ and clavicles. This inferior bar alfo exifts in 
 fbarks; but we obferve in them no articulations 

with the fpine. Their rz fins are much 
{maller, | À 

‘In the offeous fifhes, and in feveral others which 
fhould be regarded as belonging to that clafs, 
though Ichthyologifts have ranged them among 
the cartilaginous, (fuch as the daliffes, &c.) the 

pectoral fins are attached to an offeous girdle 

which furrounds the body behind the branchiæ, 
and which Supporte the AE edge of rite 
aperture. 

This ééoué alt: is frite! of one Lise 
from each fide, articulated at the pofterior fu. 
perior angle of the cranium, and defcending 
under the neck, where it unites with the cor. 
refponding bone. Thefe bones may be regarded 
as /capule. ‘The portion fituated above the fin 
is fimple and thin; that which is beneath hag 
— a ne plate which anfwers 

inftead_ 


338 Lecr. IV. Anrerior ExTRemrTr. 


inftead of a fpine. The abductor mufcles lie 
in the angle formed by this lamina with the 
body of the bone. 

The portion of the ean of che bone, which 
is fituated behind the lamina, is more or lefs 
large according to the extent of the mufcles. 
At this place there is fometimes an unoffified 
interval. This is the cafe in the fying trigla, in 
the zeus, &c. The fea dragon and tte dave 
have two of thefe intervals. 

The lamina is extremely broad in che Spore 
the zeus, and the /ea-wolf. 

> The figure of this bone, the angle it itch 
it joins its correfponding bone, and thofe which 
interfect it, vary in the different fpecies. In 
the fifhes, compreffed vertically, they unite by 
a fharp angle. In thofe that are depreffed they 
are turned inwardly in fucha manner that their 
union forms almoft a right line. 

: In à number of fifhes, particularly i in dose of 
oe family Thoracici, viz. the genera p/euro- 
necles, perches, coltus, zeus, chætodons, &c. as well 
as in the baliftes, and feveral others, the fuperior 
part produces a large fpine, which defcends 
directly behind the fin, and ferves for the attach- 
ment of the adduéor mufcles. This fpine is 
moveable, and has, by fome anatomifts, been 
tiki, eh y called the clavicle. 

The rays which fuftain the membrane de not 
Pitted late immediately with the bony girdle. 


ot ig them —_ it there is a range of fmall 
| | sx 
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flat bones, feparated by cartilaginous intervals, | 
which may be compared to the bones of the 
carpus. ‘There are four of thefe bones very.large 
in the /ea wolf, the red gurnard, the armed and the 
frying triglay four {mall ones in the whiting and 
the pleuronefes; eight in two rows in the:dory, 
(zeus faber ;) three fmall and cylindrical in the 
filurus; and five in the chætodons, perches, &c. 
_ When the firft ray of the pectoral fin is fpinous, 


as in the Joricaria, fome filuri, &c. it is:imme- 


diately articulated with the girdle bone. : ( 

This difpofition is remarkable in Gate ia luré 
and fome /ticklebacks, which can, at pleafure,. 
either lay this {pine flat upon the body, or place — 
it firmly fupported in a perpendicular pofition. 
They are thus furnifhed with an excellent means 
of defences fi: 

-The offeous girdle ban fiw dis Bt a 
pihecale of a cylindrical form, in the front of 
_ which there is a hole. The fpine of the fin 
articulates with this cylinder by a depreffion;, 
which has.a projecting procefs before and behind 
it. When the {pine i is extended, the anterior pro 
_ cefs, which is in.the form of a hook, enters the 
above-mentioned hole, and the {pine turning a 
little on its axis, the procefs is hooked upon the — 
edge of the hole in fuch a manner that.the fpine _ 
cannot be; inflected until it makes a turn upon 
its axis in a direction: oppofite. to the former. 
This fpine. is. furnifhed with denticulations, 
which form a part even-of the fubftance of the 
| bone. 
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bone. They have oppofite directions upon the 
two fides of the /lurus afpredo, and upon one fide | 
only in the filurus felis, filuris galeatus, and senitg 
va 
‘In the trigla béni volitans and abhi . 

Potins volitans, exocetus volitans, and fome 
other fifhes, the pectoral fins are ings cr td 
long,.and ferve for flying. — | 

Their fituation varies confiderably i in different 
Siete : they are very near the branchiæ in the 
exocæti: on the contrary, they are confiderably 
apnée torn them in the nn Renae ial | 


2. Of the fie. 


“The à pedo fin of the offeous fhe is wae 
fupportéd by the flat bone, which is articulated 
with the pofterior angle of the cranium, and 
which correfponds with the fcapula. Two ftrong 
mufcles arife from the inferior or broadeft part | 
of this fpecies of fcapula, and are inferted in the 
enlarged or pofterior extremity of the cordiform 
bone which fupports the tongue. sede pe y 
analagous to the fferro-byoidei. ; He 

Another mufcle, which performs the office of 
_ the diaphragm, and which feparates the cavity of 
the branchiæ from that of the abdomen, is at- 
tached, at the one part, to the point of the bone _ 
which fuftains the branchiæ, and, at the other, 
to the intérnal creft of the bafe of the feapula. 

The 


Le 
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- The clavicle is alfo moved by.a fmall mufcle, 
which arifes from its free extremity, and isine 
ferted : partly.into the fcapula, and Lenape ae 
itfelf in the mufcles that-cover the belly. : 
«But:the fin is particularly moved id re 
fcapula by two fets of mufcles. : One fet being: 
fituated at its external and inferior furface, and 
the other at the internal and fuperior furface. 
.«The-firft external mufcle covers all thofe of 
the fame furface.. It occupies the anterior part 
of ;the infrafpinous foffa, and is inferted by à 
great number of tendinous digitations into each 
of the eminences of the rays of the fin. This 
mufcle raifes the fin from the flank, and moves 
it forward, making it cutithe water. | 
The firft being removed, we find two other 
miufcles; one:is more internal, and its fibres, 
which are directed obliquely.outward, terminate 
jikewife by {mall tendons in each of the rays. 
It.lowers the fin, moves it towards the cor-' 
reéfponding fin, rep it vertical, a: turns it 
downward. ; . igen r 
The third :mufcle is ‘more dlsish en et ‘abies 
bia almoft the whole breadth of the fofla ; but 
‘it diminifhes in breadth as it approaches the fin, 
and teriminates at laft by being inferted in the 
moft external of the rays. By its.contractions it 
removes the fin from. the body, and direéts it 
towards the head, making it. ftrike the water, . 
The mufcles of the internal furface are like. 
wife difpofed in layers. phe Jargeft and. mot 
SOU | external 
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external extends from the fuperior fpine of the 


_{capula, which ‘jis articulated with the cranium, 


to the bafe of the radii of the fin. It is con- 


PL 


fiderably augmented in its progrefs, and it is 


croffed by the clavicle. It turns the plane of 
the fin directly outward, by removing it from the. 


body. This mufcle covers another at its in- > 


ferior part. 

This Jaft mufcle has a number of fibres. It 
occupies all the part of the fub-fcapular foffa, 
which is fituated under the clavicle. It per- 
forms precifely the fame office as the preceding, 
but moves the plane of the fin fomewhat more: 
towards the head. There are more of its muf- 


cular fibres attached to the bafes of the radii. _ 


Their different directions approximate or re- 
move, with refpect to each other, all thofe little 
bones, fo as to fpread out or clofe the kind of 
fan which they conftitute. 

The mufcles of the pectoral fins of ig ray 
form two very thick flefhy layers, which cover 


thofe fins fuperiorly and inferiorly, and which 


are divided into as many bundles as the fins are 


into radii. | AP MT à 
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LECTURE FIFTH. 


oF THE POSTERIOR EXTREMITY, OR ABDO- 
MINAL MEMBER. 1 NE 


ARTICLE hy teh et Ep 
0 Of the Bones of the Pelvis. À 
A. In Man. 


Bay bebo in man isa kind of Slot virdle 
furrounding the lower part of the trunk oblique 
ly, and fo fituated that its pofterior part, which 
is ftrongly attached to the fides of the os facrum, 
is more elevated, and i its anterior part lower than 
that bone. Lean 

The fuperior and pofterior part is ch oBA of 
two wings, of a form almoft femicircular. ‘The 
anterior and concave furface of each ‘is turned 
fomewhat inward, and the pofterior and convex 
furface is extended towards the fpine, where it 
 furnifhes the Don which i is attached to the os 
facrum. 

- The lower part Os ech of thefe wings ig 
narrowed into a kind of neck, and prolonged. 

We Be fomewhat 


354 Lecr. V, Posterior Extremity. 


_ fomewhat inferiorly, as far as the ai emai ie ; 

rical depreffion, called the cotyloid cavity, which 
ferves to lodge the head of the,femur. One 
branch, which proceeds from the anterior edge 
of this cavity, is directed forward and inward 
until it meets the correfponding branch:of the 
other fide,and completes the anterior portion of 
the pelvis. : Another branch proceeds from the 
inferior edge of'the fame cavity. It is directed 
downward in fuch a manner as to leave between 
it and the facrum a large fpace, called the ifchiatie 
notch. Having defcended a little lower than the 
coccyx, this branch afcends by a direction which 
is forward and inward, until it unites to the firft 
branch, at the place where it joins the corre- 
{ponding one from the oppofite fide. - Thus 
there remains, on each fide of this anterior part 
of the girdle formed by the pelvis, ‘an interval 
furrounded by an offeous circle, and named pee 
oval, or fub-pubic foramen. 

. The plane of each half of this anterior idées 
is turned obliquely downward and to one fide.: 
The future which feparates the two halves an- 
_teriorly, is called /ymphyjis pubis,. The two bones. 
which. with the os facrum form. the peivis, are 
- called coxe, baunch bones, or ofja innominata. | 
In youth each of thefe bones is divided into 
' three parts, all of which contribute to the forma- 
tion of the cotyloid cavity. They have been long 
regarded as particular bones, and have received 
different names, viz. Fe The os ilium, or fank 
ait x 6. ai bone, 
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bone, which is the fuperior portion, in the form 
of a wing; its fuperior and femicircular edge is 
called the criffa of the es i/ium; and the angle 
produced at its junction with the inward curva- 
ture, which affifts in forming the before men- 
tioned neck, is called the /pine. 2. The os pubis, 


_which forms the anterior tranfverfe bar, and the 


portion which defcends the whole length of the 
fymphyfis. 3. The os i/chium, which furrounds 
the: foramen ovale pofteriorly and inferiorly. 


_ Its moft inferior portion is called the tuberofiiy of 


the i/chinm, and it is on this part of the bone we 
reft in fitting. The margin of this laft portion, 
which is turned towards the os facrum, has, at 
the height of the cotyloid cavity, a {mall hooked 
procefs directed backward : this ‘is called the 
ifchiatic /pine. | 

The fuperior margin ot the os dui is Con- 
tinued on the inferior part of the internal furface 
of the os ilium in an elevated’ bone, which extends 
‘to the place where the latter bone joins the os 
facrum; and which, together with the projection 
the os facrum itfelf forms at its angle with the 


* reft of the fpine, divides the pelvis into two 


parts: the great pelvis, which is no and 
the little pelvis, which is inferior. | à 
This inward projection is called the azterior 
frrait of the pelvis. It forms a kind of ellipfis, 
the plane of which makes a very marked angle 
with the facrum, and another with the lumbar 
part of the fpine. Its diameter between the 
vi Pi 6 anterior 
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anterior and boftérior part:1s foniewhat lefs than 1 
that between the fides. | a 

The bones which form the piekigs are urtitétt 
by very ftrong ligaments, fome of which con- 
tribute to the formation of its cavity. Thofe 
which unite the ileal portion of the os inno- 
minatum to the facrum, come from the tranf— 
verfe procefs of the laft lumbar vertebra, or the 
‘bafe and proceffes of the os facrum. ‘The. 
. bundles which they form are more or lefs long}: 
and extended. They are inferted in the hr 
terior part of the creft of the os ilium. 

. The ifchiatié portion is alfo united by two 
HOHE ligaments, which complete the cavity of 
the little’ pelvis pofteriorly. : One extends from 
the tuberofity to the lateral margin of the fa- 
crum. ‘The other arifes alfo from the ifchium, 
but particularly from its fpine, and extends 
tranfverfely to the margins of the facrum and 
coccyx, uniting Its fibres were ie of the “sea 
ceding ligament. FRA 

Theos pubis of the one fide is pened with 
that of the other by an intermediate cartilage, 
which forms what we have called the fymphyfis. 
This articulation is covered with a ftrong liga- 
ment, which renders it immoveable. © | 

Finally, the bones of the tail or coccyx are 
firmly united to the os facrum by articular cap- 
fules and ligaments, which cover them entirely. 
Thefe are divided into the anterior, nisi lateral, 
and the pofterior. 


3 ie B In 
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D. In otber alsa ee Animals. 


We have obferved, that, in. quadrupeds, RE: 
facrum is commonly continued in the fame line 
“with the fpine. It may be farther remarked, 
-that were we to place them fo as to render their 
{pine vertical, the planes of the two anterior 
‘halves of the pelvis would be directed forward — 
‘and outward, and not downward as in man: 
ithey would even be turned. upward in hoofed 
animals. Hence it follows, that if thefe planes | 
were continued, they would meet a prolongation 
of the fpine below the pelvis in man, above it 
in hoofed animals, and that they would remain © 
parallel to the pelvis. in the greater number 
‘of animals with claws. This obfervation is 
‘important, on account of the pofition of the 
femur. eae 
> The offa ilii of monkies are narrower, ‘“flateet, 
and directed more forward than thofe of man, 
‘Their neck is longer. It follows, that the 
plane of the pelvis is almoft in a ftraight line | 
-with the fpine, and that the diameter from be- 
fore backward is preatèr than the tranfverfe. 
“The pelvis: therefore furnifhes a much fmaller 
bafe to the trunk than in man; for this bafe 
muft be eftimated by. a perpendicular fection of 
the trunk, or cylinder to which itibelongs. 

is batavian pongo has the offa ilii much 

As Bia 3h ae: broader 
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broader than’ the other monkies, but their po- 
fition is as defcribed above, 

The fpecies of monkies which have callofities 
on the buttocks have very large tuberofities to 
the ifchium. 

_ Inthe Carnivora, the abdominal furface of the 
‘bones. of the ilium is not turned forward, but 
«towards the spine. — Their fuperior portion is 
not broader than their neck; it is their external 
furface which is concave. Their crista has fo 
little extent, that the neers is almoft that ofa 
hatchet. | 

- Inthe Zéaritis somewhat larger, and the {pine 
is turned outward; but the pofition upon the 
‘whole remains the fame. The branch of the 
‘fchium which runs backward is continued with 
-the neck of the ilium in a ftraight line which 
forms an angle of about thirty degrees with the 
_fpine. As the diameter from the front to the 
back of the anterior ffrait of the pelvis is fhorter 
than in monkies, its particular proportions have 
more refemblance to those of man, but the bafe 
it affords to the trunkis notwithftandingfmaller. 

We obferve among the Carnivora two remark- - 
able anomalies. One inthe mole, in which the ~ 
offa innominata are almoft cylindrical, and fitu—- 
ated fo clofe to the {pine throughout the whole 
ef their length, that the anterior ftrait is .ex- 
ceedingly fmall. The ifchiatic portion is alfo 
“ay much peel ein di the other ap- 

| pears 
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pears in the fermate bat, which has the tubero- 
fities of the ifchium joined to each other and 
to the extremity of the facrum by anchylofis. 
. In the Pedimana, or the animals-witha pouch, 
as the opoffum, the marnot, the kanguroo, &c. 
the pelvis is likewife very remarkable, in having _ 
the foramen ovale very large, and the diameter | 
of the frait {mall, but more fo from the prefence 
of an articulated and moveable bone upon the 
pubis. . This bone gives origin. to particular 
mufcles which: fupport the pouch that contains 
themammæ. This fhall be farther defcribed in 
- the article.on Generation. Bones of this kind - 
are called mar/fupial, they are fi an 9bIeng form 
fomewhat compreffed.. k 
In the Rodentia, the general form ‘ue on ese 
of the pelvis is nearly the fame as in the.Sarco- 
phaga. The offa ilii are turned more or, less 
forward, or rather downward, according to the 
different fpecies: the projecting line of ‘their 
abdominal furface is continued. parallel to the 
fpine, as far as their creft, which is very narrow. 
This elevation fometimes gives to. thefe bones 
the form of a prifm, in which their.real margin 
_is only an edge; their {pine is refleted outward. 
This is alfo the form of the offa ilii in the 
armadillos, pangolins, and antzeaters ; while the 
slotbs have them very broad, and directed for 
ward with a large circular pubis; this renders 
their ftrait or opening very wide, and. little ob- 
lique. As thefe four genera have the tuberofty 
4 Aa 4 of 
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of the ifchium approximated, or even offified to 
the os facrum, they have ast a hole inftead a 
the ifchiatic notch. 


The pelvis of the hog differs very y Hieete frbm 
that of the Sarcophaga, except that the bones of 
the ifchium extend farther backward, and’ that 
the ifchiatic notch’ ipenetsates! se into the 
os ilium. 

In the /apir, and more hatribitatays in the Ru: 
minantia, the‘ notch being ftill more enlarged, 
the neck of the ilium elongated, and its {pine 
extended outward, this bone affumes the form of 
the letter T, or a hammer, articulated by one 
branch to the os facrum, and the neck forming | 
the handle. Its abdominal furface is turned ob- 
liquely towards the fpine of the back: its neck 
forms a very obtufe angle with the ifchium. We 
can obferve the projection of its fpine under the 
ikin, and alfo the ifchiatic tuberofity, the line 
which pafles through thefe two points forms a 
very diftinét angle with thefpine. The cotyloid 
cavity is nearly in the middle of that line. | 

In the Rumirantia that are very ftrong backed, 
like the ox, the anterior part of theilium is ex- 
ceedingly large. .In the éuffa/o it is even broader 
than the bone is long, and almoft perpendicularto 
itsneck. In the fmaller fpecies it becomes more 
and more narrow and oblique, outward and an- 
teriorly. The camel has it rounded. The ex- 
ternal furface of the bone ‘is concave in thefe 
animals. ‘The anterior ftrait of the pelvis forms 


a large 
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a large angle with the fpine of the oe bee | 
affords more room for the belly. À 

The figure of this bone is drimatéti in 
the horfe; but the wings are very large, and the 
neck very short. The cotyloid cavity cor= 
refponds nearly with the pofterior third | ‘of the 
above-mentioned line. m1 
: The elephant and the rhinoceros bi the an- 
terior part very broad in every direction. » The 
crest is round, and the abdominal furfaceis con- 
cave. The wing next the facrum is larger than. 
the: other in the/e/ephant. In the rhinoceros they 
are nearly equal, and the neck is proportionally — 
longer. ~Thefe enormous pelves give tothe bel- 
lies of thofe animals that vaft capacity for which 
they are fo remarkable. ‘The plane of the an- 
terior ftrait is almoft perpendicular to the fpine. 

* The pelvis of seals resembles that of the Car- 
- nivora, and particularly the offers; it is very long 
and narrow, and the pelvis, as in the offer, is in- 
flected confiderably backward ;- but the only 
veftige of a pelvis to be found in the Cetacea 
‘confifts of two thin flat bones, pie in the 
_‘flefh, on both fides of non anus. 


Pa 


C. In Birds: 


The offa innominata form, with the lumber 
wertebræ and the facrum, only one bone in birds. 
| ni bey exhibit therefore only the Ld of 
revel 3 the 


= 
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the pelyis.. In general, however, we obferve 
the foramen ovale in the fkeleton. As the if- 
chiatie portion is almoft always intimately unit- 
ed with the facrum, the ifchiatic notch be- 
comes a hole. The pubis of the one fide, inftead 
of joining its correfponding bone, proceeds di- 
rectly backward in the form ofa style. : 

In young birds, the bone analogous to the os 
facrum is completely perforated between the 
tranfverfe proceffes of the vértebræ, of which 
this bone is originally conftituted. The oval 
and ifchiatic foramina are at that time only: two » 
notches, which very diftinctly indicate the three 
portions of the os innominatum. 

In Birds of Prey, the foramen ovale is “fmall, 
and the os pubis very thin, long, and frequently 
articulated with the ifchiatic portion. it 

- In the Pafferes, the foramen ovale is confider-. — 
ably lengthened, and is larger than the ifchiatie 
hole. ‘This elongation is {till more obfervable 
in the Grallæ.. 

The diver has the os ilium extremely au 
the ifchium, which is very bulky, is intimately 
united by oflification throughout all its length | 
with the os facrum. The offa pubis are very 
thin; they are confiderably enlarged where they 
meet, but they are not completely offified to 
gether. ‘This may be remarked, in general, of 
all water birds. 

In the ofrich and the caffowary and sr ra 
‘is is altogether feparate from the coccyx, which 

“unites 


~ 
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unites with a long production ofthe ilium. The 
inferior part of fhe pubis is confiderably en- 
arged, and’ curved, in order to unite with the 
_eérrefpondent bone in the ofrich, but not in the 
caffowary: befides, the offa ifchii are in the latter 
entirely feparate from the mp and 3 gore in 
sai ‘oven édit 


D. In Rept | 


Da 


ule ive rurile, we part of the os innominatum. 
“which correfponds to the pubis, is the moft 


-confiderable. It proceeds from the cotyloid — 
cavity, by a thick portion, which comes forward 


and widens into a thin flat lamina, divided into 
two parts: one is turned towards the middle 
line, by which the two correfponding bones are 


united; the other is free, and is directed to the 
- ‘external fide. The portion which correfponds 


with the ilium is fhort, narrow and thick; it 
-refts on the fhell, and is joined to the facrum: 
finally, the portion which is analogous to the 
ifchium, is turned backward and downward, and 


forms the real offeous circle of the pelvis. 


‘This conformation is fo fingular, that the parts 
“of the pelvis of the rurile, when the whole is 
viewed out of its natural pofition, may very 
_eafily be’ miftaken for one another ; for the pu- 
bis refembles the ilium, the ifchium the pubis, 
wr the ilium the ifchium. 


is) ‘ | * These 
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There is, béfides, another very remarkable pe- 
-culiarity in the pelvis of fortoifes; theilium, and 
confequently.the whole mafs of the pelvis with 
which: that bone is united, is movéable on the ~ 
vertebral column. |. 

In the crocodile and the ARMOR the dif- 
‘WeRtion! of the pelvis has a great refemblance to 
that of the ortoife. In the crocodile the pubis 
receives the ventral ribs. In the cameleon and 
the iguana it 1s: narrow, : and the bones of the 
ifchium form by this union a projecting creft. 

Inthe. frog, and in the Surinam and common dar 
_ the offa ilii are much elongated: the pubis and 

the ifchium are fhort, and united ina fingle fo- 
lid piece, the fymphyfis of which 0e a creft 
‘more or lefs round.  : x s 

In the falamander the nee is ae cia. 
ly the fame. The offa ilii are narrow, and almoft 
cylindrical; and the offa pubis completely united 
with the ifchium, forms only a FES ds plat 
‘without pc hole. | 


‘ 
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1, THE QUADRATUS LUMBORUM 07 ILEO- 
i: ‘ COSTALIS. 


This mufcle occupies the fpace. between the 
‘os ilium, from which. it arifes, and the laft falfe 
rib.which: geceives. one. of its infertions:. the 
others go: to.the tranfverfe procefles of the four 
firft lumbar vertebrae. It acts more. manoir 
on the Bins than on ARE pelvis. | 


9. THE PSOAS PARVUS, or PRÆLUMBO- PUBALTS, : 


nArifes from the body of the laft dorfal. verte= | 
bra, and forms a thin flat tendon, which is in= 
ferted into the ileo-pectineal, eminence... It 
raifes the pelvis towards the fpine. - 


J 
Me Be 


B. In other Se iferous noie 


| Thefe seat cise hs the fame origin in almoft. | 
all quadrupeds ; they differ only in their pro- 
portions, which depend upon the number of the: 
lumbar vertebrae. The pitas nee is wanting | 
in the rar. : | 

Bats have no PRES halon yuk their 


~ pfoas parvus is very ftrongy? and i its aponeurofis is. 


very broad. press 
PEUR 


C. In Birds. 


Birds have ‘neither the Ba parvus, nor the 
guadratus lumborum. 


a4 | | D. In 


| 
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D. In Reptiles. 


“In the sortoife the müfcle analogous to the 
quadraius lumborum. expands under the back fhell * 
between the laft anterior ‘ribs; it arifes from 
the ilium towards’ the articulation of that bone 
with the os facrum, which in this era is” 
moveable. 

This mobility of the pelea is afifted by a. 
mufcle analogous to the re&us abdominis, which, 
as we have oa Cho inftead of extending under ~ 
the belly, is attached under the pofterior ex- 
tremity of the breaft plate, by two flefhy por- 
tions, one anterior, the: other pofterior, which 
are both inferted in the anterior margin of the 
external branch of the pubis. 

There is no pfoas parvus in frogs. : The: qua- 
dratus lumborum extends from the long tranfverfe 
procefs of the third vertebra, to the origin of the 
long bone of the pelvis, which is analogous to 
the ilium. It is inferted in this bone, which it 
raifes towards the head; their ilium being move 
able, like that of the tortoife. : : 

N. B. We fhall poftpone our ohfervations on. 
the pofterior extremity, or ventral fin of Res, 
until the end of this Lecture, . 


ARTI- 
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Aticte IIT. 
Of the Thigh Bone. 


| “The cotyloid cavity is femi- roilebieae In its 
brim, oppofite to the oval or fub-pubic foramen, 
there is a notch which correfponds tothe axis of 
the thigh bone when manis erect. The direction 
of the cavity is from the fide downward and a 
little forward. The brim of this articular cavity 
is furnifhed with a very ftrong ligament, which 
greatly augments its extent in the recent ftate. — 
Totter mammiferous animals the notch of 
the cotyloid cavity correfponds alfo to the fo- 
ramen ovale; but the difference of pofition of 
the plane of that hole renders it neceflary that 
the bone of the thigh fhould be perpendicular 
to the fpine, or form an acute angle with it an- 
teriorly, in order that its axis may correfpond 
with the notch. This indeed is the pofition of 
the femur when quadrupeds’ reft tranquilly on 
their four, feet. The angle which the femur — 
forms with the vertebral column is almoft a 
right angle in the Carnivora: in the hoofed 
ait à itisacute. The direction of the cavity 
in mammiferous animals is alfo conformable to 
the pofition of the femur. It is fuch that when 
the {pine is horizontal, it is directed outward 
and downward; but in the animals which fwim 
much, as the céver and the beaver, it proceeds 
| directly 


| ù 
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directly from the fide, and even inclines a little 
upward. | | 
A. In Man. 
_ The femur itfelf is a imple bone, almoft cy- 
lindrical, and flightly arched upon the inner 
and back part.. Its. fuperior, extremity is en- 
larged, and has two procefles: one almoft in 
the direction of the axis, called the great tro 
chanter: and another, which is directed inwardly, 
and forms an obtufe angle with the axis in~ 
feriorly: the latter is called the neck. It is 
terminated by a fpherical tuberofity, which 
moves in every direction in the cotyloid cavity, 
_ and is called the head of the os femoris. This 
articulation is fupported by a capfular ligament 
which arifes from the whole circumference of the 
cavity, and is inferted around the neck and the 
head of the femur... There is befides a. round 
ligament within the articulation, which arifes 
from the {mall foffa of the cotyloid cavity, and 
is inferted in a depreffion in the middle part of. 
the head of the bone. Under the neck, and-fome- : 
what anteriorly, there is fituated a {mall tubercle 
called the /zttle trochanter or trocantin, and along, 
the pofterior furface there is extended an ele-. 
_ vated line called /ixea a/pera of the femur. 


_ B. In other Mammiferous Animals. . 


In all claffes of animals the thigh has only one’ 
bone : Its form varies little, but its proportion 
| with 
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with refpect to the other parts of the abdominal 
member, depends, in Ea on that of the 
metatarfus. | 

In the Ruminantia and the “'Solipeda, for 
exainple; it is fo fhort that it feems to be con. | 
cealed within the flefh of the abdomen: on this 
account, the part which really correfponds to 
_ the leg is, in thofe animals, ety iawn the : 
_ thigh. tt 

The os femoris is not incurvat ted in the mam— 
miferous | quadrupeds; its neck is alfo fhorter 
than in man, and more perpendicular to the axis. 
Thus the head is directed entirely inward, and 
the great trochanter rifes above it. | at 

In monkies the os femoris is perfectly cylindri- 

cal, and has hardly any | linea afpera. 

In the tapir the middle part of the thigh-bone | 
js very flat; it has, on its external edge, a pro- 
jecting ridge, which terminates in a gi 
refembling an hook. 

This conformation is flill more furiking i in the 
rhinoceros. The great trochanter and this unci- 
form procefs are much prolonged, and clofe 
again in fuch a manner as to leave a hole between 
them and the body of the bone. - 

The unciform procefs is alfo found in ithe! 
borfe, the armadillo, and the deaver. of é 
In the /eal the thigh is fo fhort that the two, 
articular extremities make de more than half. 

Itsalength eeciy) fi 
- Vou, I. Bb. te CZ 
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C. In Birds: 


The thigh-bone in birds has only one tro- 
Chanter. It is always very fhort in proportion 
totheleg. Its form is cylindrical. It is almoft 
always ftraight, and rarely incurvated, as in the 
cormorant, the diver, and the little prebe (colymbus 
minor.) 

Inthe oftrich the thigh-bone is very thick in 
proportion to the humerus, its diameter being 
almoft four times as great. Its two extremities 
are larger than its middle part, which is nearly 
triangular. + 


D. In Reptiles. 


The thigh-bone of oviparous quadrupeds 
refembles that of other animals ; it has, how- 
ever, a double curvature, more or lefs evident. 
In front it prefents a convexity towards the 
tibial extremity, and a concavity near the pelvis. 
In the ¢ortoz/e the trochanters are well defined, 
but they are not to be found in the Zzards and 
JTogs.. 

The figure of the femur is in general round, 
except in the Ha bus in which it is YEN 
flat. 


ARTI«< 
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ARTICLE LVu: 
Of the Mufeles of the 7 high. 


T. Muscres or THE GREAT TROCHANTER, 


Due : mufcles which extend to ce great. tro- 
chanter of the os femoris, roll it upon its axis 
in the cotyloid cavity, either by bringing the 
toe from within outward, or by producing the 
eppofite motion. They may alfo extend the 
‘thigh a little in the direction of the fpine, or, — 
what amounts to the fame thing, make it Aves - 
from the other thigh. 


oA. In Man. . 


The layer next to the bone is compofed of the 
following mufcles : 


LE THE GLUTAUS MENIMUS, or teres! 
TROCHANTERUS, 


Which arifes from the anterior and inferior 
part of the os ilium, and is inferted, by a thin. 
_ tendon, into the anterior and fuperior fide of the 
great trochanter. It raifes the thigh directly 
up towards the fide. 


2: | 
0 
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2.THE PYRIFORMIS, or SACRO- TROCHANTERUS. 


This mufcle proceeds from the interior of the 
pelvis, where it arifes from the fuperior part of 
the lateral edge of the os facrum, and is inferted, 
by a flender tendon, into the top of the great 
‘trochanter, behind the preceding. — It turns the 
thigh on its axis from within outward. : 


3. THE GEMINI;O7 IS.CHII-TROCHANTERI. 
: Thefe arife from the pofterior edge of the 
ifchium, and are inferted into the top of the 
gréat trochanter, behind the preceding mufcle, 
to the tendon of which they in fome degree 
adhere. Tent likewife produce the fame effect. 


A. THE OBTURATOR INTERNUS, or SUB-PUBO- 
TROCHANTERUS. 


This mufcle arifes from the itera part of 
the border and membrane of the foramen ovale, 
and is inferted into the great trochanter by a 
flender tendon that turns round the pofterior 
edge of the ifchium, between the gemini, which 
form a fort of fheath for it. Its action is fimilar 
to theirs, but much more power ‘ful, as it is aided 
by the pulley over which i it flides. 


5. THE QUADRATUS FEMORIS, 07 ISCHIO- 
TROCHANTERUS, 
Arifes from the tuberofity. of the os fim, 
and is inferted into the Pofterior edge of the 
D A | great 
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great trochanter, under the preceding. It is'a 
rotator of the thigh, which it moves from with- — 
in outwardly, os xP 

Over the ghuteus minimus band erat 
we find 20 6 4 


LA 


6. THE GLUTÆUS MEDIUS, or ILIO- PROCHAN- 
TERUS. . 


It arifes from all the large circumfetence at 
the os ilium, and, colleéting its fibres, is inferted 
into the great trochanter. . It raifes the thigh, 
carrying it, at the fame time, outwards, in the 
fame manner as the givieus minimus. | 


Laftl Ys 


7. THE GLUTÆUS MAXIMUS, or SACRO FEMO- 
RALIS. 


This covers part. of the preceding, and all 
the fmaller mufcles. It arifes from the pofterior 
edge of the os ilium-and the facrum, and is in- 
ferted into the pofterior part of the os femoris, 
below the great trochanter, It is a very {trong 
mufcle, which erects the trunk upon theextremi~ 
ties, carries the thigh backwards upon the trunk, 
and is one of thofe that act moft powerfully in the 
motions of the abdominal member. 


B. | In other Mammiferous Animals. ‘ FA. 


In the monkey the elongation of the os ilium 
renders the gluteus medius and minimus larger ; 
| Bb 3 AM but 
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but the mufcle analogous to the glutaus Maximus 
as the leaft of the three. 

The quadratus femoris is proportional to ie 
greatnefs of the tuberofity of the ifchium. — 

Bats havea gluteus minimus,’ which defcends 
almoft perpendicularly from the ilium to the 
‘thigh. They have neither pyriformis, gemini, ob 
furator tnlernus, nor quadratus femoris. 

In the Carnivora and Rodentia the fame pro- 
portional minutenefs of the gluteus maximus is 
found as in the mozkies. 

The gluteus medius and | maximus. exhibit no- 
thing peculiar, | 

in the horfe, the mufcle AO to vi 
gluteus maximus, ( but called by Bourgelat gluteus | 
minimus,) is, in a great meafure, aponeurotic. 
It has a long flender belly in addition to the 
ordinary one, which arifes from the fummit of, 
the os ilium. : 

The gluteus medius, nice is very confiderable, 
arifes likewife from the facrum, and.from all the 
membrane between that bone, and the ilium and 
ifchium. ‘This‘mufcle is the principal agent in 
kicking; it is inferted into that particular pro. 
cefs which may be CORÉEN as a third | tro. 
chanter. voltaic aah 

The other little nue és of the sates tro- 

Chanter are the fame in quadrupeds as in man, 
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The three glufæi have the fame proportions as 
in quadrupeds. 
=. That which is analogous to the maximus is the 
mufcle called pyramidalis by Vicq D’ Azyr. The 
minimus, which arifes from the inferior edge of 
the os ilium, is his zlzacus. 

The pyriformis and the gemini are wanting. 
That analogous to the quadralus RATE is very 
large. 

‘The obturator internus, inftead of pafling 
through the hole correfponding to the ifchjatic 
notch, paffes over that which is analogous to the 
foramen ovale. 

In fome birds there is even a tranfverfe piece 
of bone which forms a’particular foramen. : 


Il. Muscues or Tue LITTLE TROCHANTER 
AND THE INSIDE OF THE THIGH. 


The mufcles which go to the little trochanter 
and the internal furface of the thigh, bend it, or 
bring it nearer to the ot és phe anc ‘i 


in Man, i 


1. THE PSOAS, or Sd AO AAA TI NUS. 
| This mufcle arifes from the fides of the lum- 
_- bar and laft dorfal vertebræ, and is inferted, by a 
Bb 4 {mall 


376 Lrcr. V. Posterior Extremity; 


{mall tendon, into the leffer trochanter. It 
raifes the thigh, and brings itdirectly forward. 


2, THE ILIACUS, 07 ILIO-TROCHANTINUS. 

_ This arifes from the internal furface of the os 
ilium, and ‘has its infertion in the lefler tro- 
chanter, incommon withthe pfoas. It produces 
the fame effect as that mufcle. : 


è | "i ‘ { ~ à À 
. 3. THE PECTINEUS, 07 PUBO-FEMORALIS, 
Arifes from the fuperior margin of the os 
pubis, and is inferted by a flender tendon below 
the little trochanter. It affifts a little the 
action of the Seoighastial 9 müfeles. 


A. THE THREE ADDUCTORS, SUB-PUBO, SUB- 
PUBI, ISCHII-FEMORALES, 07 TRICEPS 
| ADDUCTOR, 


Arife thus: namely, the firft from the fym- 
phyfis pubis, the fecond from its defcending 
branch, and the third from the tuberofity of the 
ifchium. They all extend to the linea afpera of 
the thigh, where the fecond is inferted between 
the two others, but fomewhatabove them. They 
-bring the thighs inward, or towards each other. 
5. THE OBTURATOR EXTERNUS, 07 SUE-PÜBO 

TROCHANTERUS EXTERNUS. 
‘This covers the foramen ovale, and is inferted 
‘behind and into the cavity of the great’ tro- 


chanter: it rolls the thigh outwards. ar 
| io In 
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B. In other Mammiferous Animals. 


In quadrupeds in general the p/oas and: sliacus 
are much longer than in man. — 

The peGineus of the dog is flethy, ‘and its 
lower tendon extends to the bottom of the os 
femoris; but this is not the cafe in other 
quadrupeds. | | 

Bats have neither p/oas nor iltacus. Their. 
peëtineus is long and flender, as well as the ofzu-. 
rator externus. They. have but one adduffor 
femoris, which-arifes from the fymphyfis pubis, | 
and is inferted into the upper part of he AnIEDs 
about one-third from the head. . _ 

The Cetacea have not even a rudiment of Le 
mufcles of the thigh. 


CT Dr. 


Birds ‘eve neither nés PAR E nor obturator 
externus. The mufcle which Vieg D’ Azyr has 
named i/iacus, is no other than the glwe/eus mini- 
mus. They have two adductors in the common 
fituation. .- 

In the part ‘occupied ie hé LE ae 
quadrupeds, there isa little flender mufcle which 
is prolonged to the knee. Its tendon paffes 
obliquely over, and then under the leg, to join 
the flexor perforatus of the fecond and fifth toes, 
We fhall fpeak of it prefently.: . - À 

Ae . 8 | D. dz 
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D: In Reptiles. 


_ In the /rog there is only one gluteus, which is 
in the place of the medius. It arifes from the 
elongation ‘which fupplies the place of the os 
ilium, and is inferted below the Das pled the 
femur. 

The pyriformis comes ftraight from ue point 
of the coccyx, and is inferted about PRES 
from the top of the os femoris. 

The gemini and sine obturator internus are want- 
ing. à 

The quadratus femoris is long. ‘Tt arifes from 
the pofterior fymphyfis of the ifchium, and is 
inferted into the inner fide of the thigh- bone, 
about one-third from the head. 

They have neither the p/oas maguus nor parons. 

The iliacus is proportionally elongated. 

The peéfineus defcends to the middle, fof the 
thigh-bone. : £ 

The zhree addugors have the ive origins an 
infertions as in man. | 

The obturator externus is to be found, hones 
there is no foramen ovale. It arifes from the 
fymphyfs pubis, and its fibres | are attached to 
_ the capfular ligament. 

In the Zortoife the mufcles of the: hich: pro" 
duce motions proper to fwimming ; that is to. 
_ fay, the abduction, adduction, NON and 

eioranon of the thigh. | MST 

| The 
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The mufcle analogous to the adduGor longus 
arifes from the fymphyfs pubis, and is inferted 
into the internal part of. the thigh-bone, about © 
one-third from its tibial extremity. | 

Another mufcle, which cannot eafily be com- 
pared to any in man, arifes from the interior of 

the facrum, and is inferted into the little tro- 
chanter... It is another adduZor femoris. 

A mufcle compofed of different radiated 
fafciculi, arifes from the broad inferior furface of 
the os pubis, and forms a thick tendon, inferted 
into the little trochanter. It occupies the place, 
and anfwers the purpofes of the pfoas and iliacus. 

That which i is analogous to the addufor brevis 
arifes from the fymphyfis of the bones of the 
ifchium and the interoffeous digament of the 
pubis. It is inferted into the os femoris dd 
the little trochanter. : — ! 

The mufcle anfwering to the gluteus : maximus 

arifes from the {pine oppofite to the laft rib, and 
is inferted into the thigh- bone, below the great 

trochanter. | | a 

The mufcles analogous to se gluteus medius- 
and minimus can hardly be diftinguifhed from 
each other. ‘They rife from the internal furface . 
of the os pubis, and are inferted into the great 
trochanter. : | 

That which refembles eds or intetuns 
arifes from the internal furface of the ilium and 
the fuperior edge of the cotyloid cavity, and i Is . 

| inferted into the great trochanter. | 
6 PARU: ARTI- 


> 
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ARTICLE V. 


, Ofthe Bones of the Leg. 


Tus human thigh-bone becomes thicker towards 
the extremity next thetibia. It there forms two 
eminences, which rife from the axis of the bone, 
and which are named the frfernal and external 
condyles of the os femoris. Each is furnifhed with 
an articular furface like the feoment of a wheel, 
which correfponds toanother in the tibia, one of 
the bones of the leg. They are likewifeas it were 
feparated before by a large notch or articular 
depreffion, in which the rotula, a little bone 
fituated upon the knee, moves. : Behind the 
condyles there is a hollow which is called the 
folla poplitea. | 
The two condyles of the os femoris are un- 
equal, When that bone is placed in an erect pofi- 
tion by refting the condyles upon a horizontal 
plane, its axis leans towards the external fide. 
: This obfervation is worthy of notice; for, in 
quadrupeds, the, pofition of the condyles is 
horizontal, and the axis of both thigh-bones 
parallel in a ftate of reft, while the fituation of 
the condyles in birds is fo oblique, that the coxal 
extremities and the whole axis of the bones 
bend towards the central line, or take a direction 
| papente to the human. 


A : 


{ 


Art. V. Bones or tur Lrc. 381 


“Ai Tn Man. 


. The leg is compofed of two. banks : a larger, 
called tiéia; and a fmaller, attached to the ex. 
terior fide of it, called fidula, or perone. 

The tibia is articulated with the thigh-bone 
by a broad furface, in which we find two flight 


depreffions that correfpond : with the condyles 


of the thigh. The femoral extremity of this 
bone is much larger than the middle part, and 
has three longitudinal ridges, which continue 
-almoft three-fourths of the length of:the bone. . 
The anterior one is called the /pine of the tibia, 
and is flattened towards the top into a large rough | 
triangular furface. That of the outfide is next 
the fibula, and ferves for the infertion of a mem- 
brane, occupying the fpace between thefe two 
bones, and which is called the cuteroffeous liga- 
_ ment. The third ridge be internal, and fome- 
what pofterior. | 
The fuperior extremity of the fibula is con. 
nected to the tibia beneath a projection at its 
external and pofterior angle. And as the bodies. 
of both become fmaller, there is a fpace between — 
them, larger towards the top, but contracted 
below. ‘The fibula has alfo three longitudinal | 
edges. 
Thefe two bones are incapable of that rotatory. 
motion on each other which thofe of the fore- 
arm pe | 


The 
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The fibula is joined to the tibia by three forts 
of ligaments. The one a capfule, which binds 
the articular furface of the fuperior extremity to 
the head of the tibia. ‘Fhe fecond isa ligament. 
ous membrane, which fillsthe whole fpace com- 
prized between the two bones, and unites them 
by thofe ridges which are next each other. 
‘The third kind is produced by fibres which arife 
obliquely from the tibia, and extend to the 
malleolus externus both before and behind. 

Over the articulation of the os femoris with 
the tibia, and between the condyles of the for-’. 
mer, there is placed a little bone, almoft circular, 
but rather pointed towards the lower part. It 
is convex, and rough before, and has, on its 
pofterior part, two articular’ furfaces, which 
correfpond with thofe of the thigh-bone. It is 
‘ fufpended, in this place, by ligaments. and’ 
mufcles, and prevents the extenfion of the tibia 
beyond a right line. It is called rotula, or pa- 
tella, and is the bone that forms the cnet of the 
knee. 

The articulation of the Rue bones tr bic en 
the knee is ftrengthened by a great number of 
ligaments. There is, in the firft place, a capfule, 
which rifes from the circumference. of the con~ 
dyles of the femur, and is inferted into the edges’ 
of the rotula and tibia. We next obferve fome. 
fafciculi of ligamentous’ fibres which’pafs in 
different directions. Some rife from the external 
condyle, of the thigh, and are inferted into the. 

| infide 
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infide of ‘the head of the tibia. One ligament 
proceeds from the internal condyle, and is in 
ferted into the external fide of the tibia, and 
even into the fibula. In the joint itfelf are 
fituated two ligaments, placed croffays one 
ever the other, and called the crucial ligaments ; 
they proceed from the pofterior part of the con- 
dyles of the thigh, and are inferted into the 
middle of the elevated line that divides the two 
articular depreffions of the head of the tibia. 
Two interarticular ligaments of a femilunar 
form, are alfo interpofed between the tibia and 
os femoris: they are retained in their fituation 
by little bundles of ligamentous fibres, which 
rife from different points of the capfule.. Fi- 
nally, the rotula has a peculiar and very {trong 
ligament which proceeds from its, pointed end 
to the fpine of the tibia. It feems to be of a 
tendinous nature, and produced by: the termina 
tion of the tendon of the exterior mufcles,- in 
the fubftance of which this fuper-articular Bens: 
is enclofed. ; | 


“ 


: B. Inother ee Animals. 


The bones of the leg are generally the fame i in 
the inferior mammalia as in man. > 
In monkies, the anterior play of the bi is 
_* not very diftinét. | 
* In the af, the fibula is extremely flender; ated 
| as 
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as the thighs ate turned backward, the legs muft 
have the fibula facing each other. 

In the mole, the fibula is offifted to the tibia, 
about one-third of the lower part of its length. 

The tibia of the dear is fomewhat curved for- 
ward: the tuberofity of its anterior edge is very 
prominent, and its articular furfaces very far 
back. 

The dog has the fibulé attached to the whole 
length of the tibia pofteriorly. | 

The fibula of the opoffum is large and much bent, 
which feparates it confiderably from the tibia. 
+ The longtailed manis, the armadillo, and the 
floth, likewife have the fibula pretty large, curv= 
ed, and feparate from the tibia. 
The Rodentia have the fibula entirely behind. 
_ Rats have it offified to the tibia about one-third 
from its lower end. In the upper part it forms 
a large vacant triangular fpace. 
In the elephant, the rhinoceros, and the hog, the 
fibula is flat and anchylofed in its Fame length 
to the tibia. 

In the Ruminantia it does not exit. This 
bone feems fupplied by a fmall offeous fubftance 
placed on the external edge of the aftragalus 
below the tibia, and forming the seme eXx= 
ternus. 

Finally, i in the hor/e, the fibula à is only a rudi- 
ment anchylofed a age to > the sep hé: of the 
tibia. 


C. la 
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C. In Birds. | 

Birds have the lower part of the el ind 
nearly difpofed like that of mankind. 

The leg is likewife formed Py the tibia the ~ 
fibula, and the rotula. 

The tibia differs but little from that of the 
mammalia, except in its lower extremity, as we 
fhall fée in treating of the tarfus. The anterior 
and fuperior tuberofity has generally two ridges. 

The fibula is always offified to the tibia, nnd 
never reaches its lower extremity. 

The diver and the little grebe have the. tibia 
prolonged in the front of its articulation with 
' the thigh-bone: this prominence has three fur- 
faces ; it ferves for a rotula, and furnifhes infer 
‘tions for the mufcles, 

In the manchot, this prolongation of the Note 
has already been remarked, but the projection 
which it makes before the knee is fcarcely the 
length ofa centimetre. 


D. In Reptiles. 

Oviparous quadrupeds have the tibia and | 
fibula diftinct and feparated from each other _ 
throughout their whole length. Thefe two 
bones are nearly of the fame magnitude in the 
tortoifes and lizards. 

The frog has but one bone, but a furrow seth 

to indicate the union of the tibia and fibula. 

_ Inthefe animals the tibia and fibula are, for the 

moft part, directly articulated to the thigh-hone.. 
Von. I. "Ce ARTICLE 
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ARTICLE Vi. 
L the Mufèles of the ua 
AE A 7e Man. 


Te extenfors of the lee all terminate in one 
€ommon tendon, which is inferted into the ro- 
tula, and thence continued to the anterior tu- 
berofity of the tibia. Thefe mufcles are four. 
in number: the three firft of which, the vafus 
internus, the vaflus externus, and the cruralis, are 
by many regarded as one fingle mule, which 
they nam | 


TRICEPS-FEMORIS,OY TRIFEMORO-ROTULARIS. 


The cruralis arifes from the whole anterior 
Turface of the thigh-bone, the vaftus externus 
from the region of the great, and the interns 
trom that of the little trochanter. — 


The fourth satentar 3 is the 
- RECTUS ANTERIOR, 07 ILIO-ROTULARIS, 
, Which arifes from the fpine of the os ilium, 


and extends along the whole anterior part oF the 
thigh. | 


The flexors of the leg are all ipaied into | 
the internal fide of the tibia, except one, which 
3s inferted into the fibula, This is the 


‘BICEPS, 07 ISCHIO- PERONEUS, 


* Which receives one. part of its fibres from the. 
tuberofity : 


iS 
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tuberofity of the os ifchium, and the other from, | 
the middle of the linea afpera of the os femoris. 
Thefe two unite in one fmall tendon, which is 
inferted into the head of the fibula. 

From the fame tuberofity of the ifchium, arife 
two other mufcles fituated behind the ea a 
viz. re a 


‘THE SEMIMEMBRANOSUS, or ISCHIO- -SUBTI= 
_ BIALIS,. and THE SEMITENDINOSUS, 
or ISCHIO-PRETIBIALIS. 


The firft is inferted into the tibia “4 a flat 
thin tendon, and the other a little lower down, 
by a round and flender tendon. Under the femi- 
tendinofus i is inferted | 


THE SARTORIUS, or ILIO- PRETIBIALIS, 


Which arifes from, the {pine of the os ilium, 
and paffes fpirally over the fore part to the infide 
of the thigh, fomem nee lower than the others, 


THE GRACILIS, RECTUS INTERNUS, 0” PUBIO= 


PRETIBIALIS. 


This mufcle arifes from the lower edge of the 
| fymphyfis pubis, and defcends ftraight along ie | 
inner fide of the thigh. 


Laftly:—. 


THE POPLITEUS, OT POPLITO-TIBIALIS 


This is a little mufcle fituated behind the 
+ knees it ‘extends obliquely from the external . 
| Cea ts . condyle 
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condyle of the thigh to the internal part of the 
head of the tibia. 


Thefe mufcles, with the addudtors of the fe 
mur, &c. form altogether the long and round 
mafs which furrounds that bone, and is called the 
thigh. They are all inclofed in an aponeurotic 
fheath, called the /a/cia lata, which is provided 
with a particular mufcle, 1110-FrascrALtIs, the 
fibres of which’ are entirely covered by the 
aponeurofis. | 


B. In other Mammiferous Animals. 


The thigh of the monkey is lefs round than that 
of man; their mufcles, however, differ but little 
from his, except the diceps. | 

In quadrupeds, in general, the thigh being 
preffed againft the flank, the fefhy rials becomes 
more comprefled. The /ariorius and gracilis 
form the anterior edge of the thigh in the Car- 
nivora and Rodentia. : | 

In the horfe the /urtorius becomes more con- 
fpicuous, and takes the name of appucTor 
LONGUS, in oppofition to the gracilis internus, 
which is called apDUCTOR BREVIS. 

In all guadrupeds, and even in the monkey, the 
| mufcle analogous to the biceps i in man has only 
a fingle ficad rifing from the os ifchium: it 
covers a large portion of the external furface of 
the thigh, and not only tranfmits fibres to the 

sie | 
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fibula, but Lisewitfe to the whole length of the 
fafcia lata, fo that it thus performs the office of 
an extenfor of the thigh. This is the mufcle 
which Bourgelat has named vASTUs LonGus in 
the dog and thé borfe. 

The gracilis internus is large in all deas 
and particularly in thofe that have the thigh 
- fhort. In the hoofed animals, therefore, it forms 

-a very confiderable mufcle. Bourgelat calls it 
ADDUCTOR BREVIS, and gives the name of 
GRACILIS INTERNUS to the mufcle which is 
analogous to the femitendinofus.. 

The. femimembranofus and femitendinofus are. 
found in all quadrupeds as well as in man; ‘but 
they are both inferted into the tibia“by a broad. - 
aponeurofis. It muft alfo be remarked that 
their point of infertion is lower than that of 
man. This conformation keeps the leg per- 
_ petually in a ftate of femiflexion, and is one of - 
the caufes which prevent quadrupeds from walk- 
ing upright. In monkies thefe mufcles are alfo 
inferted very low in the tibia. 

The extenfors, that is to fay the res anterior 
and the /riceps, are found in quadrupeds as well 
as in man, with fome {mall difference in their 
proportions. pi hg as 

The dats, in wbich the pofterior extremities 
feem turned in fuch a manner that they bend 
backward, have only two mufcles proper to the - 
leg; one, which fupplies the place of the /ar- 
peri’ he gracilis, the femitendinofus, andthe femi- 

| Ce gra membranofus, 
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membranofus, rifes by two flefhy bellies feparate 
from each other, between which the addudor 
Jemoris paffes. The firft of thefe portions comes. 
from the anterior part of the ilium, and the 
other from the pubis and the ifchium. ‘They 
form one common tendon, which goes to what 
is commonly the pofterior, but which is here the 
‘anterior part of the leg, and is inferted into the 
tibia below its articulation with the os femoris. 
This is the flexor of the leg. 

The extenfor of the leg rifes by a fingle flefhy 
belly, from the fuperior extremity of the os 
femoris. Its tendon is flender, and is inferted 
into the pofterior extremity of the leg, sg 
we repeat, is here turned round. 


€. In Birds. 


The extenfors of the leg in birds are nearly 
the fame as thofe of quadrupeds; they have 
three flexors. 

The moft external feems analogous to the 
biceps in man. It rifes from the whole fpine of 
the ifchium, and fends off a round tendon, which 
paffes through a ligamentous pulley under the 
joint of the knee, an is inferted into the fibula. — 

The ‘internal is analogous to the Semimembra- 
#ofus. It. arifes from the extremity of the 
ifchium, and is inferted in the inner fide of the 
head of the tibia. 

The third, which is intetmediane 4 is wanting 

in 
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in feveral birds, particularly in #hofe of prey. It 
likewife arifes from the fpine of the ifchium, 
and its tendon receives a fecond bundle of flefhy 
fibres from the bottom of the thigh. It paffes: 
between the gaftrocnemii, and is inferted into 
the pofterior furface of the tibia. 

The /artorius. forms the anterior edge of the 
thigh, but it inclines towards the inner fide. 


; D. In Reptiles. 


The frog has the thighs round, like thofe of a 
man, and the mufcles of the Jeg very con- 
{picuous. 

The triceps femoris is formed only ar two very 
diftinct portions. The vaffus externus and the 
_‘cruralis are manifeftly but one. 

There is no re&us anterior. | Lik 
_. The biceps flexor cruris has only one belly. It 
_arifes from the pofterior and interior part of the 
_ilium, and is inferted into the exterior and an- 
terior furface of the tibia, for there is no fibula. 

The /emimembranofus is like the human; but 
the /emitendinofus is compofed of two bellies, one 
of which rifes from the fymphyfis pubis, and. 
the other from that of the ifchium. 

The /artorius is fituated exaétly in the front of | 
the thigh, without any obliquity. | 

There is nothing remarkable in the gracilis. 

There is no diftipct poplitens. 


Cop ie, : _. Some 
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Some differences occur in the mufcles. of the 
leg of the fortoife. Thefe have a relation to the 
faculty of {wimming, for which its extremities 
are fitted. 

The mufcle which takes the place of the /emi- 
membranofus arifes from the interoffeous ligament - 
of the pelvis, and proceeds to form a ftrong 
aponeurofis at the inferior part of the leg. 

That which is correfponding to the /emi- 
tendinofus arifes also from the interoffeous liga- 
ment: it paffes under the ham, and is inferted 
into the tibia, which it bends. | | 

That which is analogous to the /artorius arifes 
from the os pubis near the interoffeous ligaments 
and paffes over the knee, to be inferted into the 
tibia, which it extends. 

A mufcle, compofed of two flethy portions, 
both of which arife from the lateral parts of the 
facrum, is inferted below the head of the tibia, 
and bends the leg. In its action it much re- 
fembles the Jiceps, from which, however, it 
differs with refpect to its attachments. 

Another mufcle refembling the fafcia lata, 
and very thin in its flefhy part, arifes from the 
fides of the coccyx. It pañles under the fkin of 
the fin to its infertion almoft oppofite to the 
heel. It bends the leg upon the thigh, and 
extends the foot upon the leg. 

The mufcle analogous to the iceps arifes from 
the facrum and ilium. It goes tothe external fur- 


face of the leg, where it is inferted into the fibula. 
Oe Payee Ne 
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The exteufor of the leg pre nes nothing par | 
ticular. . 

The mufcle Pha Aa to the rectus anterior 
arifes from the internal furface of the pubis, and 
joins the common tendons of the extenfors. 


ARTICLE: VII. 


oy the Bates of the Ancle or Tarfus, and ho of 
the Metatarfus. 


VAT n Man. 


Ee tibia, which is nearly honte at the 
top and the middle, becomes round towards the 
bottom, where it is fenfibly enlarged. It is 
truncated by a flat articular furface. There isa 
flight elevation in the middle, pafling from the 
_ front backwards; on the inner fide there is 
a defcending production called the sa 
internus. 

Upon the external fide of the inferior ex- 
tremity of the tibia, there is a depreffed articular 
furface that receives the fibula, which is here 
prolonged downward to form the malleolus EX 
teruus, that is longer than the internus. 

Under the articular furface of the tibia, and 
between the malleoli, there is a pulley- fhaped -or 
femi- cylindric portion of the afragalus, the firft _ 


bone of the ancle or ar/us. 
This 


> 


LA 
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This bone moves freely by ginglymus, giving: 
to the foot a motion likea balance; but as the 


‘articulation is lax, it has alfo a CORAN motion 


fideways. 

The aftragalus, befides its brticular part, has 
two fhort and thick proceffes, one defcending 
anteriorly, and turning fomewhat inward; the 
other pofteriorly, and outward. The firft re- 


 ceives the os /capbotdes upon its digital extre- 


> 


mity, and is joined by an articular portion of its 
inferior furface to a particular procefs of the 
calcaneum. ‘The other procefs of the aftragalus — 
extends to the body ofthe calcaneum. 

This fecond bone of the tarfus has, befides the 
procefs on its internal furface which fupports 
the aftragalus, an anterior production directed 
fomewhat outward, and parallel to the fide of that 
of the aftragalus: it is at the fame time lower 
than the latter. The other is turned backward, 
and terminates in a large tuberofity, which pro- 
jects downward, and fecha the heel. 47s | 

The anterior procefs ofthe calcaneum, or os 
calcis, fupports the os cuboides, to which the two 
metatarfal bones of the two laft toes areapplied. 
Thofe of the three firft are fupported by the three 
offa cuneiformia, which are placed in front of 
the os {caphoides. 

Several ligaments ftrengthen the eitioulariae 
of the bones of the leg with thofe of the ancle, 
Some extend from the malleolus externus, or the 

tarfai 


/ 
Arr. VII. Bones of tue ANCLE. 308 
_tarfal extremity of the fibula, to the aftragalus 
and os calcis: one rifes from the malleolus in- 
ternus or tibialis, and is inferted into the aftra- 


_ galus, and.the circumference of the os fcaph- 
cides; its figure is triangular. Laftly, acap- 


fular ligament unites the articular cavity of the 
tibia to the circumference of the articular furface | 


or pulley of the aftragalus, 

The metatarfal bones are parallel, nearly ofan 
equal length, and retained by ligaments analo~ 
| gous to al of the metacarpus, 


B. In other Mammiferous Animals. 


Quadrupeds with toes have almoft all the 
‘bones of ‘the tarfus nearly refembling thofe of 
man, The following are the ki ds differ- 
ences : 

In the monkies the ini furface of the aftra- 
galus, oppofite to the fibula, is almoft vertical ; 


_ that next to the malleolus tibialis is, on the con- 


trary, very oblique, and the anterior production 
of that bone is turned more inward. It hence 


follows that the foot refts more on its external 


edge than on the fole. 

The os calcis has not the fit tuberofity 
which forms the heel at its pofterior extremity : 
on the contrary, it is turned upward, except in 
the Batavian pongo, in which this bone is fimilar 


to that of man. | | 
The 
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The firft os cuneiforme is fhorter than the hu. 
man, and has an evident groove for the mufcles 
ofthe great toe. 

The metatarfal bone of the great toe is fhorter 
by one-half than the others, and can be eafily 
held afunder from them. | 

Amongft the lemurs, the tarfier and De ‘sa 
the calcaneumand os fcaphoides exceflively long, 
which produces a difproportion in the whole 
pofterior extremity, and gives to the foot of 
thefe animals the appearance of a hand and 
fore-arm. 

The Pedimana, in which the fibula is catia ie to 
the tibia at the bottom, have the aftragalus very 
fmall, and articulated almoft te between 
them. ‘The os calcis is fhort, and the firft cu 
neiforme is very large, and of a femilunar fhape, — 

The opoffum has a little fupernumerary bone on 
the edge of the firft os cuneiforme. © 

In the Carnivora the middle projection of the 
lower furface of the tibia is ftronger, and the 
ginglymus more complete than in man; but the 
lateral movements are more obfcure. | 

The firft cuneiform bone is lefs in Sa acini 
to the others. 

The heel is longer : it terminates quite Reais | 
in thofe that tread only upon the toes: but it 
has a {mall tubercle in thofe that walk entirely 
on the fole. 
~ Thofe that have only cae toes have the firft 
os cuneiforme {maller. 


In 


t 
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: In the common da the os éaldis is of a çon= 
fidetable length. It is a ftyloid bone, concealed 
in the thickeft part of the membranes of the 
wing which it fupports; but in the ¢eruate bat 
the tuberofity of the os calcis turns under the 
foot, being curved like that-of the cunciforme 
bone of the carpusin man. | 

» With refpect to the Plaitiorada, the host is 


APA Cab y remarkable in having its tarfus ar- 


ticulated only to the tibia, to which the fibula 


is completely offified at its lower parts. ; 
 TheRodentia havethe os 8 calcis much prolense | 


ed pofteriorly.. 


The following fades in thofe that have five : 
perfect toes are remarkable: | 

In the deaver the os fcaphoides is divided into 
two parts; one fituated in front of the aftra- 


galus, and fupporting the fecond’and third offa 


-cuneiformia ; the other at the inner fide of the 


aftragalus, fuftaining the cuneiform bone of the 


great toe, and a flat fupernumerary bone nos hie 


along the inner edge of the tarfus. | 

The fame doi cha isobfervablein the marmottes 

The porcupine and the paca have the fcaphoides 
divided, but the fupernumerary boue 1 is not found 
in thefe animals. di 

The /guirrel has this inner portion of the is 
phoides very fmall; it does not fupport the 
cuneiform bone-belonging to the great toe, 

- In all, the fcaphoides forms a tubercle under 
be fole; that of the para is elongated. 

| AL re + : _ Among 
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Among thofe that have fie toes only, the 


Jerboa of the Cape, which is remarkable for a long ~ 


foot, has the inferior tubercle of the fcaphoides © 
elongated and very prominent ; upon the internal 
‘edge of the tarfus are fome long flat bones, which 
. are probably the rudiments of the great toe. 

There is nothing fimilar in the rabbit and hare, 
though thefe animals refemble the Jerboa | in the 
tubercle of the fcaphoides. i 

‘In the cavy and agouti, which have only three 
foes, we find this internal part of the fcaphoides 
fupporting a fingle bone that anfwers to the firft 
os cuneiforme, and the rudiment of the great 
toe externally. ‘Upon the cuboides there is a 
fmall bone which may be regarded as a rudiment | 
of the little toe. 

In the Edentata thetarfus of the three-toed floth 
is very remarkable, both with refpect to its ars | 
ticulation and form. It is compofed of only 
four bones, viz. the aftragalus, the os calcis, and 
two cuneiformia. The aftragalus is articulated 
with the fibula, the os calcis and the great cu- 
neiforme. The articulation. with the fibula takes 
place through the means of a conical depreffion 
in the fuperior furface of the aftragalus, and in 

which is received the head of the bone, the figure 
of which correfponds in relief with that of the 
depreffion of the aftragalus. Upon the internal 
lateral part there is an articular convex furface 


which rolls u pon the external portion of the tar- 
fai 


J 
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fal extremity of the tibia. From this mode of © 
articulation it follows, that the foot of the /loth 
cannot be moved up and down, and that it is 
only capable of the lateral motions of adduction 
and abduction: It poffeffes therefore the faculty 
of embracing the trunks of trees, and climbing ~ 
them ; but the action of walking is rendered ex- 

tremely difficult. 

_. The articular furface of the os calcis is a fim- 
ple tubercle received in a depreffion of the aftra- 
galus : this alfo affifts the motions we have jut 
defcribed. Its tuberosity, or the heel, is confider- 
ably elongated, and forms more than two- thirds 
of the bone. ; | 

The two offa cuneiformia prefent nothing 
particular in their ftructure. The internal is 
articulated with the aftragalus, the external with 
the os calcis. 

The elephant has the tarfus and metatarfus 
very short; thefe parts have nothing fingular, 
only that the cuboides turns inwardly quite be- 
fore the fcaphoides. 

In the bog there are, upon the fcaphoides, os 
three common cuneiform bones, and one below 
the firft, which seems the rudiment .of a great 
toe. 

The fapir rand the rhinoceros have ae two 
cuneiformia; and here we muft remark, that all 
the’ animals hitherto mentioned have as many 
metatarfal bones as tags... 


Ja, 
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In the Ruminantia, the cuboides and the {cas 
phoides are united together, except in the camel, 
which has them diftinct : at the outward fide of 
the pulley of the aftragalus, there is a bone which 
feems to reprefent the inferior head of the fibula. 
-It is articulated to the top of the os calcis. . 

‘There are only two cuneiform bones: in the 
giraffe they are united by offification. The two 
metatarfal bones are always anchylofed, and form 
a cannon bone, as in the metacarpus. | 

‘In the Solipeda there are two cuneiform bones 3 
and the os {caphoides is diftinét from the cuboi- 
des. The little peroneal bone is wanting, as 
well as the articular furface of the os calcis ‘that 
receives it. 

The bone of the metatarfus is alfo shuts, and 
called the cannon bone'of the hind leg. It has 
alittle offeous {tile on each fide. 


C. In Birds. 


Ÿn birds in general, the fibula terminates by 
wniting into one with the tibia about its middle. 
The latter ends in two condyles, like wheels, be- 
tween which there is a fort of pulley. The fin- 
gle bone which reprefents the tarfus and meta- 
tarfus, has as its head a projection in the middle, 
and two lateral depreffions. It confequently 
moves in a ginglymus, and bends forward, but it 
-cannot go beyond a right line in the ii cain 
directions | 

dts 


Art. VIT. Bones or THE ANcze. > £08. 


Its proportional length varies: it is extreme- 
ly long in the birds that feek their food on the 
fides of rivers, lakes, &c. and which are for that 
reafon called filters or waders. 

-At the lower end it terminates in three pro- 
ceffes, fhaped like pullies, for the three anterior. 
toes. At'the internal fide it produces a little. 
bone that fupports the pofterior toe or pollex. 

Inthe borned owl the procefs of the external 
toe has its flexure directed outward, and fimply 
convex, which permits the toe to turn horizon- 
tally upon it. | 

It is turned directly bélward in | birds that 
climb. | 

In thofe that have no back toe, the little bone 
is wanting. 

The offrich has “ei two articular proceffes, 
which correfpond to its two toes. 

. The manchothasthe three bones whichreprefent 
the tarfus and metatarfus feparate from each 
other at their middle part; but they are united at 
their extremities, one of which receives the tibia, 
and the other the three toes. 


D. In Reptiles. ay 


The aftragalus is articulated to the tibia, and 
the os calcis to the fibula in all reptiles. | 
The tarfus of the crocodile has five bones, viz. 
an aftragalus, an os calcis, two cuneiformia, 

Vor. I. Dd et anfwering 
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anfwering to the two middle metatarfal bones, 
and one out of the range which anfwers to the 
external metatarfal bone. 

There are four metatarfal bones. 

The bone fituated without the range ferves to 
fupport the little toe in the mud tortoife. In the 
fea tortoife it is very flat. The os calcis and 
aftragalus are very fmall. 

In frogs the aftragalus and the os cie are 
very long, and might at firft fight be taken for 
the tibia and fibula, if they did not form the 
third joint of the pofterior extremity. There 
are on the fore part, four little cuneiform, five 
metatarfal bones, and one in the form of a hook, 
which is very minute. Thefe are fimilar in the 
Surinam and common toad. 


Arricze VII. 


Of the Muftles of the Ancle or Tarfus, and of the 
Metatarfuse 


Tur mufcles which affect the foot are, 

1{t. Thofe which act upon the heel by means 
of the tendo Achillis. ‘They extend the foot, and 
are the principal agents in walking and leaping. 
- ad. Thofe which bend it. 

3d. Thofe that lift up either of its fides. 

| . The 


Arr. VIII. Musczes or THE ANCL. 403 


The tendo Achillis, which is inferted into the 


head of the os calcis, has three mufcular bellies. 


ok, THE GASTROCNEMIUS, OT BI-FEMORO- 
GALCAN EUS, x 


Thefe mufcles arife from the two condyles of 
the thigh, and compofe the calf of the leg. 


Q. THE SOLEUS, 07 TIBIO-CALCANEUS 
Is fituated before the others. In man, where 
it is of confiderable magnitude, it rifes.from the 
pofterior furface of the upper part of the tibia 


‘and fibula. 


Thefe mufcles are very large in man, as he 
has the calf of the leg mouren greater than any 
quadruped. 

The three mufcles are always to be found, 
but the /o/eus is not fo large in quadrupeds as in 
man. It arifes from the external furface of the 
fuperior head of the fibula. It is remarkably 
flender 1 in the Ruminantia and some 


3. THE PLANTARIS, PLANTARIS-GRACILIS, 
| or FEMORI-CALCAN EUS, 


Spreads its tendon, in man, over the oueward 


- edge of the tendo Achillis, and has fcarce any 


function except raifing the capfula. It is there- 
fore very {mall. 
In monkies, this mufcle is evidently continued 


| wens with the plantar fafcia. We fhall fee 


Dd 2 here 
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hereafter, that in the other quadrupeds it pe | 
plies the place of the flexor perforatus. 

In dirds, the tendons of the gaffrocuemii remain 
feparate till very near the heel. The /oleus runs 
inwardly, and is inferted into a linea afpera 
which belongs to the tibia. It is proportionally 

largr than in quadrupeds. - 


The flexion of the foot with refpect to the leg, 
or of the leg with refpect to the foot, is els 
formed by 


THE TIBIALIS ANTICUS, CRURALIS ANTERIOR, 
or TIBIO-SUPER-TARSEUS, 


Which arifes from the anterior furface of the 
tibia. Its tendon having paffed through the 
annular ligament of the leg, runs to the infide 
of the foot, where it is inferted into the firft cu- 
neiform and the metatarfal bone of the great toe. 

In animals which have no great toe, fuch as 
the dog and the rabbit, it is inferted into the me- 
tatarfal bone of the fecond toe, which with spi 

isthefirft. 

It always raifes in fome degree the infide of 
the foot. 

In the Bifulci and Salitens if 1s inferted into 
the anterior furface of the bafe of the cannon 
bone.—It is fimilar in #srds. 


Befides the action of the tibialis anticus, the 


inner fide of the foot is likewife raifed by ‘a 
THE 
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THE TIBIALIS POSTICUS, CRURALIS POSTE- 
RIOR, OF TIBIO-SUB-TARSEUS. 


- This mufcle rifes from the pofterior furface of 
the tibia. Its tendon runs behind the malleo- 
lus internus, and is inferted into the under part 
of moft of the bones of the tarfus. 

In the monkey, its tendon contains a fefamoid 
bone of confiderable fize, fituated under the 
os fcaphoides. 

In animals that have no great toe, fuch as the 
dog, the tendon of the tibialis pofticus is inferted 
into the edge of the bafe of the metatarfal bone 
of the firft toe; and inthe rabbit it even ex- 
tends to the fecond phalanx. It acts, therefore, 
as an abductor of that toe. — | 

It is entirely wanting in the quadrupeds that 
that have cannon bones, and in birds. 


: The external fide of the foot is raifed by the 
peroneal mufcles: Man has three which arife 
from the fibula, and tranfmit their tendons be- 
hind the malleolus externus. | 


THE PERONEUS LONGUS,Or PERON EO- TARSEUS. 


This mufcle adheres to the under part ofthe 
os cuboides, croffes the fole of the foot, and is 
inferted in the metatarfal bone of the great toe, 
and the firft os cuneiforme. 


* 
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THE BREVIS, or PERONEI-SUPER-METATAR- 
Fa SEUS, ": 
Extends directly to its infertion in the meta- 
tarfal bone of the little toe. 


THE MEDIUS, or PERONEO-8UPER-METATAR- 
SEUS, — 


Extends to the firft phalanx of he fame toe, 
-and ferves to feparate it from the others. 


The peroueus longus, in the monkey, has the 
peculiar office of bringing the great toe towards 
the other toes. In animals which have no great 
toe, it isinferted into the metatarfal bone of the 
RR sGr | 
In ruminating RO it croffes below ‘the 

_ joint of the cannon bone in the fame manner, 
and proceeds to its infertion in the firft os cu- 
neiforme. 

The two other perozes in the abated, and all 
unguiculated animals, refemble the human, 

except that, in the rabbit, the medius fends off a 
tendon to the laft but one of the toes, thereby 
performing the function of abductor.to the two 
outermoft toes. | 

In the Ruminantia this tendon extends to the 
two toes, but the brevis is wanting. 

The borfe has but one peroneus, Wietohi unites 
its tendon to that of the extenfor digitr, about the 
middle of the anterior furfage of the cannon 
bone, me | L 

In 
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In dirds there is a peroneus brevis, which is 
infertéd into the external bafe of the metatarfal 
bone; andalfo a mufcle feemingly analogous 
to the peroneus medius, (FLEXOR DIGITORUM 
Accessorius of Wicq D’Azyr.) Its tendon is 
bifid; one paffes backward, and is inferted into 
_ the pofterior furface of the head of the metatar- 
fus ; the other defcends along the external fur- 
face of that bone, and is united with that of the 
Jiexor perforatus of the middle toe. 


B. In Reptiles. 


In the frog the gaffrocnemius has only one 
belly ; it has however a fmall tendon by which 
it is inferted into the outward fide of the head 
of the tibia. Its tendon runs under the heel, 
and there fliding over a a fefamoid bone, ex- 
pands itfelf under the foot to form the ve ag 
 fafcia. 

‘There is neither foleas nor plantaris. 

- The tibialis anticus rifes by a ftrong tendon 
from the lower part of the os FRA About 
the middle of the tibia it divides into two bel- 
lies, one internal, the other external. The ten- 
don of the firft is inferted into the tibial bafe of 
the long bone of the tarfus, and that of the. 
fecond into the fame bone, a little more out. 
wardly. 

An affiftant to this mue arifes from the 

Dd 4 middle 
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middle and anterior part of the tibia, and pro- 
ceeds to the internal fide of the pele of the long 
bone of the tarfus. | 
The tibialis pofticus refembles the human, but 
it is only inferted into one bone of the tarfus, 
viz. that which is long, and fituated at the inner 
fide. 
. There is but one ace to which the term 
_ peroneus can apply. It arifes by a flender ten- 
don from the external condyle of the thigh, and 
is inferted into the bafe of the tibia on the out- 
fide, by two tendinous portions, one of which 
extends to the bone of the tarfus. It extends 
the leg with refpect to the thigh, or more pro- 
perly the thigh with refpec to "the leg. 
Befides thefe mufcles, which extend from the 
leg to the foot, there is another, which arifes 
from the metatarfal extremity of the tibia, at 
its internal edge, paffes between the two bellies 
of the tibialis anticus, and proceeds very ob- : 


liquely to its infertion at the digital extremity _ 
of the long bone of the tarfus, on its inner 


fide. 


In the fea tortoife the mufcles of the feet are 


fupplied by aponeurotic fibres, fomewhat flefhy, 
which ferve only to ftrengthen the articulations, 
and keep the fins properly extended, — 


ARTICLE 
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Articre IX. 
Of the Bones of the Toes, and their Motions. 
ont A. In Mar: 


Aux the toes have three phalanges, except the 
great toe, which has only two. This, in man, 
is the longeft and thickeft; the reft gradually 
diminith to the fifth: they are fhort, and remain 
parallel to each other; their ligaments are the 
fame as thofe of the fingers. 


B. In other Mammiferous Animals. 


The Quadrumana and Pedimana have the toes 
longer than the human; but the great toe is 
fhorter than the reft, and its metatarfal bone is 
capable of being brought clofe to the others, or 
feparated from them like the thumb. 

The aye-aye, or Madagafcar /quirrel, one of 
the Rodentia, feems | to poffefs the fame fa- | 
culty. 

In the Carnivora the great toe is always united 
and parallel to'the other toes. The bears, coatis, 
civets, badgers, racoons, and moles, have it nearly 
_ equal to the other toes. The wea/els and Jarews 
have it very little fhorter.. 

In the cats and dogs it is perfedly Bree. 

Among the Rodentia, the #eaver has the great 
toe peas equai to the other toes; the marmotie, 

| | the 
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the porcupine, andthe rats, have it fhorter. The 
paca has it almoft obliterated. In the jerboa of ~ 
the Cape, it is completely obliterated, and re- 
duced to a fingle bone. 

The bares have not even a rudiment of it. 

Inthe cavys, the agouti, and the Guinea pig, 
the great and little toe are éach reduced to a 

fingle bone. | 
: The serboa (mus A at and the alafaga (mus 
Jagitta), have their three middle metatarfal bones 
confolidated into one cannon bone. The two 
_ lateral toes are diftinct, but fhorter in the 
Jerboa. They are obliterated in the a/a&aga. 
Among the Edentata, the anf-eaters, the oryc- 
_ derope (myrmecophaga capenfis), the pangolins and 
the armadillos have five toes. The great toe is 
fhorter than the others in all; and in the arma- 
dillos the little toe is likewife fhorter. 
_ Inthe floths the great and little toe are reduced 
to a very fmall fingle bone. The other bones of 
the metatarfus are offified together at the bafe. 
There are only two phalanges to the toes ; that 
which fupports the nail being the largeft of the 
two. 

In the families of animals which follow, the 
metatarfal bones deferve to be confidered by 
themfelves. In the elephant and other Pachy- 
dermata, the tarfal extremity prefents a flat fur- 
face; and that which is oppofed to the phalanges 
is a convex tubercle, which has on the under fide 

a projecting longitudinal line in the middle of 

Lie 


_ 
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the bone. Inthe Solipeda this line is found. 
both above and below. In the Ruminantia, in 
which the cannon is formed by the two meta- 
tarfal bones, a deep line, like the cut of a faw, at 
the union of the two bones, may always be re- 
marked. The conformation is the fame in the 
pectoral member. aS 

The elephant has five perfect toes. 

The dog four. 

The ¢apir and the rhinoceros three. 

The Ruminantia have two perfect toes upon a 
a fingle metatarfal bone, and two little ones at- 
tached to the lower part of the fame bone, which 
_ fometimes has on each fide a ftyloid procefs. 

The Solipeda have one perfect toe, and two 
imperfect, reduced to a fingle dant in the forra 
of a ftyle. | 


In Birds. 


In Birds the number of phalanges generally 
_ increafes from the pollex to the fourth toe, 
which has always the greateft number. 

Thofe that have four toes have the number 
and order of the RARES as follows : 

92 451051 

Among thofe Ho have only three toes, ioe 

_caffowary has them thus difpofed : 


4, 4, 4: 
ihe rett have them thus : 


32 4s 5. 
3 | The 
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The oftrich, which has only two toes, has four 
phalanges in each. 

Thofe which have four toes have them either 
all four in front, as the martins, or (more gene- 
rally) three before and one behind ; or, like the 
Scanfores, two before and two behind; as the 
parrots, toucans, barbets, cuckows, curucuis, and 
woodpeckers. 
= Thofe that have only three toes have them 
all before. Thefe are the du/tard, the cafowary, 
the plover, the oyffer-catcher, and the long-legged 
plover, (charadrius hemantopus). 

Among the Palmipedes, the a/batrofs, the. 
petrell, and the penguin, have the shot obli- 
terated. 


| D. In Robes 


The number of the toes varies much in rep- 
tiles; as may be feen from the following table. 


Number of the phalanges of the toes of reptiles, ex- 
clufive of the metatarfal bones, ESHER at the 
pollex or internal toe. | 


Crocodile, DS ANS M 
Lizard, | DS AA ERA 
Cameleon, pm ak De PP i 
Salamander, À Ex YU VUE Les 

Sea Tortoife, DR GLACE 
Mud ‘Tortoife, +4/25%3,19 4,12 
Frog, DR DOC PO MAT hou 
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ARTICLE X. 
Of the Mufèles of the Toes. 


Tue toes, like the fingers, have exten/ors, flexors, 
abdudors, and adduGors, either common or pro- 
per, long or fhort. 

I. The extenfor mufcles ares: © 


A. In Man. 


THE EXTENSOR LONGUS DIGITORUM PEDIS, 
or PERONEO-SUPER-UNGUIALIS. 
‘THE EXTENSOR LONGUS, POLLICIS PEDIS, or 
PERONEI-SUPER-UNGUIALIS. | 
Thefe mufcles are fituated on the fore part of _ 
the leg behind the tibialis anticus. Their ten- 
dons pafs below the annular ligament of the leg. 
The fecond fends its tendon to the great toe; 
the firft to the other four toes. They extend to 
the extremities of the toes. | | 
THE EXTENSOR BREVIS DIGITORUM PEDIS, 07. 
CALCANEO-SUPER-UNGUIALIS, 
Extends over the upper furface of the foot, 
and detaches its tendons to all the five toes. 


B. In other Mammiferous Animals. 


. The monkies have three mufcles, like man ; but 
there is befides, at the inner fide of the exten/for- 
longus 
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Ongus pollicis, an abduézor longus pollicis, which is 
Wanting in man. 

Other digitated quadrupeds have only chive 
mufcles like man. ‘The exten/for pollicis is want- 
ing in thofe animals that have no pollex, as in the 
dog and the rabbit. | 

The quadrupeds with cannon bones have flefhy 
fibres arifing from the cannon, and inferted into 
the tendon of the exfenfor longus, which fupplies 
the place of the exten/or brevis digitorum pedis. 

In the 4i/ulcated. quadrupeds the internal toe 
has an ex/en/or proprius reprefenting the exten/or 
pollicis, but in the Solipeda it is wanting. 


C. In Birds, 


Birds have the long extenfor of the three ans 
terior toes, anfwering to our extenfor longus digis — 
torum pedis; but there is no longus pollicis. 

Inftead of the extenfor digitorum brevis, the an- 
terior furface of the metatarfusis furnifhed with 


four diftinét mufcles : 


I. EXTENSOR POLLICIS PROPRIUS. 

2. EXTENSOR DIGITI MEDII PROPRIUS. 
3. ABDUCTOR DIGITI PRIMI. 

4. ADBUCTOR DIGITE TERTII. 


II, The 
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HI. The flexors of the toes are :— 


A. In Man. yee ie 


a 
=~ 


THE FLEXOR LONGUS POLLICIS PEDIS, 07 wane 
. PHALANGEUS, ad. 
THE FLEXOR LONGUS DIGITORUM PEDIS, 0P | 
TIBIO-SUB-UNGUIALIS. 3 

Thefe are fituated on the pofterior part of the 
legs, before the mufcles of the tendo Achilhis. 
They tranfmit little tendons to the laft phalanx 
of the toes. The tendons of the fecond pafs : 
through thofe of the flexor brevis. 


THE FLEXOR BREVIS DIGITORUM PEDIS, or 
CALCANEO-SUB-UNGUIALIS. 
This third flexor is fituated under the fole of 
the foot. It arifes from the os calcis, and fends 
perforated tendons to the four toes. 


The FLEXOR LoNGus POLLICIS fends off à 
tendinous flip, which unites with the tendon of 
the flexor longus digitorum. This tendon has be- 
fides a particular flefhy mafs, fituated above the 
flexor brevis digitorum, and rifing like it from the 
os calcis, but inferted into the tendon of the 
flexor longus digitorum. This is what is called the. 

malla carnea. | 

The great toe and little toe ney! befides, each 
its FLEXOR BREVIS PROPRIUS, (TARSO-PHALAN- 
Geus of the great and little toes,) but they are 
not perforated. They are. inferted into the. 


_» bafe of their firft phalanges. 


3 | The 
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The plantar fafcia has no connexion with the 
plantaris mufcle. It is inferted on one part into 
the os calcis, and on the other into the inferior 
heads of the metatar{al bones, and the bafes of the 
firft phalanges. It is not the began of any volun- | 
tary motion. | 


B. Zn other Mammiferous Animals. 


In the monkey the flexors are differently dif 
pofed. 4 
1ft. The plantaris is evidently continued along 
with the plantar fafcia, and communicates .its 
actionto it. 2d. The two flexores longé and the — 
brevis are mingled together in a very compli- 
cated manner, as follows : 

a. The part of the flexor brevis which extends 
to the firft toe, is alone attached to the os calcis. 
It tranfmits to that toe a perforated tendon. 

b. The flexor longus pollicis (at leaft the mufcle 
analogous to that which receives this name in 
man,) fends a tendon as ufual to the pollex, and 
two perforating ares to the third and fourth. 


toes. 

c. The flexor longus ge fends two per- 
forating tendons to the fecond and fifth toes. 

d. The three perforating tendons of the third, 
fourth, and fifth toes, do not arife from the os 
calcis, as in man, but their flefhy fibres are at- 
tached to the tendon of the venons longus ‘i ill 


jui mentioned. | 
, e. The 
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e. The tendons of thefe. long mufcles are 
‘firongly united. 

f. The ma/fa carnea is disulcn by a thin apo-= 
neurofis to the tendon of the flexor ‘ongus pollicis, 


and fends a ftrong tendinous band to that of the : 


pei longus digitorum. 
+ The fhort flexors of the great and litele toes 
; are like the human. Such is the ftructure of a 
vaft number of monkeys, and in Rathiantes of the 
mandrill, = <3 + 

In fome, indeed, it is not quite the fame, but 
there is no very material difference. eh 

_ In other quadrupeds the flexor brevis digitorum 
is wanting; but the plantaris, which is larger than 
that of man, or of the monkey, fupplies in them 
the place of the flexor perforatus. Veet 

The flexor digitorum longus. 1s in them as ufual 
a perforant. | 
_ Each furnifhes as many tendons as the number 
of toes requires; four in the dog and the rabbit, 
two in the Ruminantia, and one in the Solipeda. 


_ Although the dog, the Ruminantia and Solis 


peda, have no great toe, the flexor longus pollicis 


neverthelefs exifts. Its tendon is intimately | 


united with that of the flexor digitorum perforans. 
We have not obferved it in the rabbit. 


so 


C. In Birds. — 


“The long flexors in bitds ate divided into 


three mafles;, two placed before the mufcles of. 
Vou. I. ot Bae Sein! ; » the 


7 
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the tenda Achillis, one before thofe, and all clofe 
to the bone. 

The firft is compofed of five portions, three of 
which may be regarded | as forming a fingle flexor 
communis perforatus.. | 

It arifes by two bellies, one coming from the 
external condyle of the thigh, the other from its 
pofterior furface.. The latter forms directly the. 
perforated tendon of the middle toc, which receives 
one from the peroneus. The fecond belly fends 
off thofe of the index and little toe. In this 
mufcle is loft the accefforius femoralis flexorum, a 
mufcle fituated on the internal furface of the 
thigh, the tendon of which paffes over the knee. 
‘They are united by fibres which extend from 
one to the other, and the tendons are inferted 
into the third phalanges. % 

The other two mufoles of this firft mafs are 
the flexors, which are at once both perforating 
and ferforated. 

They arife below the es and one is 
extended to the firft toe, the iether ie the 
middle toe, perforating two tendons of the pres. 
ceding. They are inferted in the laft phalanx | 
but one. 

The other two nés à are Fi Det perforane 
tes; they furnifh the tendons which go to the 
dat phalanges. One belongs to the three an- 
‘terior toes, the other to the pofterior. The lat- 
ter fends off a tendon, which unites with the 


pe gs tendon of the index. 
ea - There 
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There is a flexor brevis pollicis fituated on the 
pofterior fide of the tarfus. : : 


III. Mufeles of the Toes in Reptiles. 


~ There is no extenfor longus digitorum in the frog. 
Neither is there any flexor proprius pollicis. , 

The extenfor brevis digitorum is very diftinct. 
It arifes from the whole length of the long ex- 
ternal bone of the tarfus, and extends obliquely 
to all the four toes, the laf excepted. dti is in 
ferted into the laft phalanges, 

There are Superior and inferior erafeens 
mufcles, which are very apparent, to the number 
often. Their direction is very oblique. 

The flexor communis digitorum is fituated under, 
the long bone of the tarfus, on the inner fide, 
and is covered by the aponeurofis of the gaftro- 
cnemius. When it reaches the little DUR of 
the tarfus, it divides into five tendons, which 
receive, at their i inner fide, affiftant flefhy fibres,. 
apparently proceeding from a mufcle fituated | 
~ below the-long bone of the tarfus, on the inner 
fide. It may perhaps reprefent the flexor longus. 

In the fea tortoife all thefe mufcles have 
their places fupplied by bundles of dponenrotie 
fibres. 


Bess. TABLE 
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TABLE of the Length in metres of the différent 
Paris of the Abdominal Member of 
| Mammiferous Animals. 


: 


| ‘SPECIES Total "| "Thigh MERE |) Toes 
Dan do aN a a pesto gl 0,08 [0,06 
tT Ah Was PA EE OP ETE à 0,04 10,04 
Orang } Pitas Cot ea katy Oh ; 0,04 |0,06 : 
OO EL ET RES ),24 [0,07 10,10 10,127 © 
Férnate Bat .,./.::.:.10,175/0,05 [0,07 |0,005/0,01 10,04 
Common Bat... » 4440306 9,005/0,005 
DDR, PUF # 510,01 10,01 
Hedge-hog .. eee. 519,02 10,015 
Neue enr LE ol pedigree 0,09 [0,11 
SE Ot, 7,7 sirens : 0,05 |0,06 
Roger dote 0,04 0,03 
Pier Tos. oh MIN LA | 0,04 10,03 
nor | PANNE Mio CAR ky, O 87% ok ÿ |9,04 10,08 
RO TL EPL 0,12 |0,09 
Cat WEL 9,05 :10,03 
Wd ove eeetetis po. à 0,07 |0,07 


| ‘Va 0,02 10,02 
Bare by Te UT, 0505) |0,0% 
Guinea Pis, ui 410, 15 010,05! 9,02 0,015 
tete plot SN 04 10,05 |0,08 
Phatagin, or Long-tailed mt sf | 
AVPANSS |A tee ote a [Oy 15510505 | 0,01 10,025 


Elenhant. er ire 0,08 {0,09 
Hoge Tiss AS LÉ A Sieh an à 10,81 [0,27 0,09 |0,1t 
KHididocecos sus uci 0,17 10,16 
Dromedary:. . 2... ; 0,83 10,19. 
Grraite MAR 2 0,74 10,22 
OR ER NE Soe ed, 0,21 |0,18: 


Brahe rata sae 0,21 |0,14 
Dolphin ee Bee's ate 2) 58 fF od Al hd + 
MOIDONCH, AR EE Dakar 
Ÿ 
: ( 
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| ARTICLE XL. 


of the Pofterion Extremity in Filles 


1/2. Of the Bones. 


| Te ventral fins of fifhes take the place of the 
abdominal member. ‘The fituation and form of 
thefe fins vary much; they are even wanting in 
the family of Apodal fifhes, as cels, the gymuotus, 
the awarhicas, &c. and in fome genera of the 
Chondropterigii and Branchioftegi, as Jampreys, 
the pipe jive, and fome fpecies of es di oftra- 
ction, tetrodon, &c. : 
- Sometimes they are fituated below the throat, 
‘beneath the aperture of the gills, ‘and before the 
pectoral fins. Fifhes thus conftructed have ob- 
tained the name of jugulares. ! 

Sometimes they are placed a little behind and 
below the pectoral fins. Thefe fifhes have been 
Called thoracici. 

Laftly, they are ent? in a fituation more ana- 
logous to that of the abdominal member in other 
Rite and which alfo feems moft common, 
that is to fay, under the belly and nearer to the 
anus than to the pectoral fins. Such are tne fithes 


named dal 


… The ventfal fins are compofed of two princi- 
tial parts; one confifting of radii, covered with 
a double membrane, always appears externally, 
and forms what is properly called the fin. The 

; Ee) 3 eon ac OC ER 
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other is internal, and reprefents the offa inno- 
minata, or the pelvis. It is frequently articu- 
lated with other bones of the trunk, and: always 
receives the radii of the fin, which move upon it. 

The pelvis is never articulated with the fpine;, 
“nor does it ever form an offeous girdle round 
the abdomen. The bones which compofe it are 
generally flat and of different fhapes; they touch 
each other only at their internal edges. 

The /harks and rays only have a fingle tranf- 
-verfe and nearly cylindrical bone, at the extre- 
“mity of which the fins are, articulated. The 
~ fituation of the plane of the bones of the pelvis, 
with refpect to the parietes of the abdomen, 
‘varies according to the fhape of the body. In 


. flat fifhes thefe bones are turned obliquely, and 


make the keel of the belly with their internal 
edge. In fifhes, with a broad or cylindrical ab- 
domen; they form a plate more or defs hori- 
_ zontal. 

In the Jugular and Thoracic fifhes, tlie bones of 
the pelvis are always articulated to the bafe of | 
. the girdle that fupports the pectoral fins, Their 
figure and refpective fituation varies ied much, 
as we fhall prefently fee.. 

‘In the fea dragon and pan thefe two dones 
are foldered together at their internal edge; their 
-inferior fimfaces are oppofed to each bin and 
leave between them an oval fpace. The angle 

of their junétion FEVER within ~ ony of 
“the abdomen. ait 4708 7 
In 
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: In the coftus, Seiena, chætodon, and the. per- 
ches, the bones of the pelvis are likewife united 
by their internal edge. ‘They are flat and long, 
and their external ciges: are directed downward, 
fo as to form a foffa. | 

In the trigla cuculus, or red an thefe 
bones are only united at the pofterior extremity 
of their inner edge. They are very broad, flat, 
_and form an oval fhield, the middle part of which 
is furrowed, and the apindiene ai ackien long and 
pointed, 

The bones. of the pelvis of the aiedunviBes 
prove the fins at their anterior extremity ; they 
are united into a quadrangular pyramid, the 
point of which tends upward and . backward, 
and its bafe forward. DE 
. In fome of the gafferofleus the bones of the 
pelvis are feparate, extremely long, and receive 
near their middle a moveable fpine that occu- 
pies the place of the fin. 

The dory (zeus faber, Linn.) has the tives 
of the pelvis triangular and flat ; they touch 
each other in the whole of that part which 
fhould be the loweft furface, Their anterior 
-angle is rounded, and receives the fin; the two 
others are very long and acute. One is fituated 
within the a lil the other over the fide of 
“the fternumoutwardly. In the zeus vomer thefe 
bones are very {mall and cylindrical. 

In Abdominal fithes the bones of the pelvis are 
_ never articulated to the fhoulder, or the girdle 
EFeq | | of 
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of the pectoral fins. They are fituated on the 
middle and inferior part of the wiih at di 3 
diftances from the anus. 

Thefe bones are in general unconnected with 
each other, and are preferved in their fituation™ 
by ligaments. In carps they are long, and only 
touch about one-third from the lower end. In 
herrings they are very fmall, clofe, and form an 
addition to the little bones that fupply the Pie, 
of the fternum. 

Thofe of the common pike are broad, peer 
and clofe together at the anterior end, but diverge 
at the pofterior Sur ti had which is broader, 
and receives the fin. 

In the anableps they are very tot busier, 
and bear upon their external border a very long 
fpine, which afcends towards the vertebral co- 
lumn, and is inflected in the direction of the 
ribs. | 

In the f/uri the bones of the del sie are united 
together: they take the fhape of an efcutcheon, 
Bre NE in the middle, and often fpinous in front. 
‘The fins are attached to their external and pof- 
terior edge. 

Laftly, in the loricaria he bones of es paie 
are offified into one piece, the pofterior groove 
ef which forms an aperture for the anus. The 
fins are articulated to the outward edge. | 

The fin properly fo called, in ordinary fifhes, 
confifts of a certain number of bony radii, either 
fimple or forked, fupported by one or two rows 

ie a of 
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of little officula placed between them and the 
bones of the pelvis. The rays which form the 
fin move upon the officula, fo as to open and 
clofe like the fticks ofa fan. : This move 
ment produces the expanfion and folding of the 
fin; but there is {till another motion, both of 
the whole fin, and of its officula, upon the bones 
_ Of the pelvis, by which the fin is alternately 

_ raifed and brought clofe to the body. ù 
: The radii of the ventral fins are for the moft 
part fhorter than thofe of the pedoral fins. 

The ventral fini of the Chondropterygii has a 
peculiar conformation. ‘Two principal cartilages 
are articulated upon the extremity of the bone 
of the pelvis: the one, which is external, forms a 
kind of finger of feven or eight joints; the other, 
which is internal, receives all the remaining 
radii of the fin, frequently to the number of 

thirty or more. © 


24. Of the Mufiles. * 


The ventra al fins move up and down, as well 
as inwardly and outwardly. The mufcles which 
move them from above downward, or deprefs 
them, are fituated on the external or inferior 
furface of the pelvis. ‘'Thofe which elevate them 
are fituated on the rete or abdominal furface 
of thofe bones. 

Thereis commonly but onemufcle for depreff- 
ing ae ventral fin; it occupies all the inferior © 
| furface 
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furface of the bone of ithe pelvis. In Jugular 
and Thoraci¢ fifhes, it even extends as far as the 
clavicle: it terminates by feveral little tendi- 
nous flips which are inferted into the officula 
and bafes of the radii. At the fame time that 
this mufcle, by the general contraction «of its 
fibres, depreffes the. fin, it. pulls its two edges 
afunder in fuch a manner as to unfold or fpread . 
at. ‘ | 

The mufcles which raife the ventral fins are 
only two, fituated on the abdominal furface of the 
bone of the pelvis. That neareft the middle is 
of a pyramidal figure, the officula which fupport — 
the radii are attached to it throughout the whole 
. length of its bafe. It pulls the fin backward, at 

the fame time that it removes the external edge 
from the middle line. - 

_The mufcle the moft remote from that line 
lies directly over the abdominal furface of the 
bone of the pelvis, andis partly concealed by the 
preceding. It is the larger of the two. Its fibres 
run obliquely from without inwardly towards the 
internal border of the ventral fin, which it moves 
outwardly, at the fame time that it carries the 
whole fin backward. | 

There are befides, at the bafe, or Ang tt 
ne the radii of the fin with the inter-articular 
officula, little mufcles perfectly. analogous +0 
thofe we demonftrated in treating of the motion 
of the fin. of the tail. | 

In the § genus polesiichie the. vena fins are 

Hay united 
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united to: each other by a membrane, and form 
a kind of funnel below the pectoral fins. 

In the genus gobuis, the two fins only form a 
fingle one, placed before the anus. 

The mufcles of the ventral fins of the ray 
genus, are difpofed nearly in the fame manner 
as thofe of the REAR, fins. 


an 


*, 
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LECTURE SIXTH. 


“OF THE ORGANS OF MOTION IN ANIMALS 
WITHOUT VERTEBRÆ. 


Arricie I. 
Organs of Motion in Mollufca Cr RAA Done 


Lu MATE that have the head furnifhed in 
long appendages for progreflive motion, are 
called cephalopoda, and have two orders of 
mufcles, one belonging to the body, the other to 
the feet or tentacula. 


1. Mujeles of the Body. 


The fack which compofes the body of thefe 
animals, {tripped of the external fkin, prefents a 
mufcular tiffue of very compact fibres. Thofe 
of the outward layer appear to have a longitu- 
dinal direction; the middle layer is tranfverfe; 
and the layers of fibres that fucceed thefe have 
different obliquities. They all aét in fuch a 
‘manner as to flatten, to elongates to twift, and to 
bend 


‘Arr. I. CrPHALOPODA. : tes AS 


bend the fack ; EN the action :of each of. the 
layers cannot be affigned in a pofitive manner, 
on account of their very-complicated ftructure. 
In the back of thefe animals, under the {kin, 
there is found a body more or lefs folid.. In gfe 
cutile fifo ivisa f pecies of bone compofed of dif. 
- ferent thin parallel plates one above another, and 
feparated by little columns difpofed i in the form 
of a quincunx. This bone is oval, thick, to- 
wards the middle, and thin at the circumference. 
In other fpecies its form varies much, but its 
fubftance is generally elaftic, and tranfparent 
. like glafs. Its furface 1s Le marked 
with longitudinal furrows. an 
The /epia oélopus wants it entirely. 

Two ftrong mufcles arife from the inner fur- 
face of the fack, on each fide of this bone. They - 
run towards the head, and, on theirarrival there, 
divide each into two branches. One branch is 
inferted into the head; the other mixes its 
fibres. with thofe of the fack, at ‘the edge of 

which it ends. 


2. Mufies of the Foot. 


The Cephalopoda have eight Conic) feet, of 
different. lengths, arranged in a circle at the top 
of the head, round the mouth. The animal can 
. turn and bend them in every direction, and faften 
itfelf to bodies by help of. the cups or fuckers 
with which they are furnifhed. AG mufeles 

| per , | © which 
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which perform thefe motions are very numerous ; 
they may, however, be diftinguifhed into thofe 
thit“are common to thé hole: foot, and thofe 


thar are proper to the fuckers. |” 


Below the fkin we find a very thin mufcle, the 
fibres of which are united by a loofe cellular fub- 


ftance. It accompanies the fkin in all its differ= 
ent fhapes, and may perhaps be regarded as à 


milfoulius cutaneus employed to corrugate the fkin, 


and give greater force to the mufcle fituated 
within ir, and upon which it ads like a girdle: 

Between the feet, and under the fn which 
unites them at the bafe, we find two thin mufcles 
fituated one below the other, the fibres of which 
are tranfverfe. One arifes in the middle longi. 
tudinal line of the foot on the fide oppofite to 
the fuckers, and proceeds directly to its infertion 
in the fame tine ol hi oh i foot on either 
fide. 

“The other arifes below the fickers Ve 
goes over the lateral parts of the foot, and, at 


laft, forms a mufcular membrane with tranfverfe 


fibres, which paffes under the preceding mufcle, 
and proceeds toits infertion in the other foot, 
exactly in the fame manner as it took its origin. 
This double mufcular membrane bears fome 


analogy to that which unites. the toes of web. 
footed birds, fuch as ducks, geefe, &c. It pro- 
duces a circular plate, which occupies the inter. 


vals between each Bafe of the feet. Thefe two 
mufcles probably ’ferve to bring the feet nearer 
ph | UE £0 


“ 


1 
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to each other; the fecond may befides feparate — 
the two rows of fuckers... It.reaches the whole 
length of the foot, butit becomes thinner towards - 
the extremity.» | 

-Below thefe Gan fase of Hors ithe two 
tranfverfales and the cutaneus;). we find: another 
pretty large one, the conical figure of which 
determines the fhape of the foot. .At.the fur- 
- face it feems entirely formed of tranfverfe fibres; 
but on cutting it in different directions, we find 
that it has longitudinal fibres... Thefe fibres are 
interwoven precifely like thofe of the, human 
lingual mufcle towards its centre. In the. centre 
_ of this mufcle there is a vacant fpace, in-which 
we find very large veffels and. nerves. 

The fuckers are faftened to the inferior furface 
of this mufcle, and to a layer of fibres ftill more 
evidently longitudinal, by little flefhy bands, 
differing in direction according to the fpecies. 
It is thought that the cylindrical mufcle ferves 
to embrace, bodies. Its ftructure is conform- 
able to the action it prpducess,; 


~ 


hee Fug 


8. M yee of shee eter) 


‘The aa a are “peal by a ston bg cup. of 
radiated fibres, which, by their. contraction, 
diminifh its capacity. But at its edge, and — 
clofe to the plate under the cylindrical mufcle, | 
there is another layer .of circular fibres, like a 
; 8 sal fphinéter, | 
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fphinéter, which rendérsthe cup more convex. 
Finally; each fucker is retained, and moved upon: 
the foot by little mufcular fafciculi interlaced 
together, and uniting at laft in the inferior tranf- 
verfe mufcle of the foot. At leaft this is the 
_ Cafe in'the /epia offopus. | 

In the calmar (fepia loligo)) and the varie fis 
the fuckers are attached by men fmall mufcular 
1 aaa | 

When an animal of this kind appthachés any 
body with its fuckers, in order to apply them 
more intimately, it prefents them in'a flat or plain 
ftate; and when the fuckers are thus fixed by the 
. harmony of furfaces, the animal contracts the 
fphincter, and forms a cavity in the centré, 
which becomes a vacuum. By this contrivance 
the fucker adheres to the furface with a force’ 
proportioned to its area and the weight of the 
column of air and water of which it conftitutes 
the bafe. This force} multiplied by the number 
of fuckers, gives that by which all or a part of 
the feet adhere to any body., This*power of 
adhefion is fuch, that it is eafier to tear off the 
feet than to feparate them from the fubftance 
to which the animal choofes to attach itfelf. 

In the cuttle fib and the calmars, the mouth of: 
the fucker is furrounded by a cartilaginous in- 
dented zone; in the odfopus it is only a flethy 
difk, flat, and perforated in the middle. 
 Befides the eight feet which we hase jut 
tes and which are all that are poffeffed 

by 
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by the offopus, the cuttle-fifb, and the Calmar, 
have two others that are much longer, much 
fmallér, and have no fuckers, except at the extre- 
mity, which is enlarged. Their ftructure is in 
other refpects the fame as that of the other feet. — 


ETAT ELITE nm 


ARTICLE II. | 
Organs of Motion in Mollufca Gafieropoda. 
W: fhall not here defcribe the mufcles that 


ferve for maftication or deglutition; nor thofe 
that are appropriated to the organs of genera- 
tion, fmelling, fight, and feeling: thefe we 
 fhall particularly explain in eating Oficher: 
functions to which they belong. 

As to the organs of locomotion in the Gaftero- 
poda, they principally refide in that inferior part — 
of the body on which they drag themfelves for- 
ward, and which is called their foot. It isa 
 flefhy mafs, formed of fibres which crofs each 
other in feveral directions, and give to itevery 
poflible fhape. Moft commonly it has that of 
an oval, pointed behind ; but by the various con. _ 
_traions of which thefe fibres are fufceptible, 
they extend, or contract it in whole or in part, fo 
as to produce that flow progreffive motion 
which every body has remarked in the common 
Snail or flug. Nr dd 
~The tranfverfe mufcular fibres are eafily fon | 

Vou. I, Ef teri eae 
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in the foot of the /lug, if it be opened by the back. 
‘They proceed from the edges of the foot to two 
longitudinal, middle, tendinous lines. Below 
thefe we meet with others in a contrary direc~ 
tion, but fo interwoven that it is difficult to 
trace the layers. 
tn the /cyllewa, the foot is only a octo 
furrow, imprefled in the whole length of the belly 
of the animal. , By the help of this furrow the 
animal embraces the ftalks of the fucus upon 
which it crawls. In other refpelts, the organi- 
zation of its foot is nearly the fameas that of the 
Juge. sal 
In the dimpet, the moft ose layer is com- _ 
pofed of tranfverfe fibres, which, at the edge, are 
interlaced with a great number of others that 
are circular. The fuperior layer is a mufcle 
compofed of two rows of fibres, which meet and 
form an acute angle upon a middle line, which 
correfponds to the long diameter of the:foot. 
* There are alfo at its edge fome circular fibres. 
The inferior layer, by its contractions, length- 
ens the ellipfis of the foot, while it leffens its 
breadth ; and the fuperior diminifhes the length, 
but increafes the breadth. This is the mecha- | 
nifm which produces the progreflion of thefe 
animals. Laftly, the circular fibres diminifh the 
furface on all fides, and render it convex above, 
thereby producing a vacuum, which makes the 
~ animaladhere firmly tothe furface that fupports it. 
The rade mollufca, which are covered 
. With 
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with one or more fhells, and are called tefacea, 
have, befides the mufclés of the naked gaftero- 
poda, others that enable them to retreat into. 
the fhell, and protrude their body from it again. 
: Thefe fhells, or moveable habitations, vary 
much in their form. They are moft generally 

made of one piece of different fhapes, fimple, 
without twifting, as in the /impet; in a flattened 
pire, as in the planorbis ; in a globular and 
- pyramidal fpire, as in the fhell of the /zaz/, buli- 
mus, dipper-fnail, &c. 

There is but one fingle genus .of the gaftero- 
poda, the chiton, which has a fhell ee of fe- 
veral pieces. 

In the /impet, the foot is Mitened to the cir- 
cumference of the fhell by a ring of fibres which 
are attached all round the fell, and which, 
after piercing the outward covering or cloak, are 
inferted in the edges of the foat, and interlaced 
with its. circular fibres. Anteriorly they leave 
a free fpace for the paffage of the head. This” 
mufcle, by its contractions, brings the foot and 
the fhell clofertogether, andcompreffes the body; . 
on relaxing, it allows the felt to be raifed up by 
the elafticity of the body. — | 

In the garden /nail, there are two ftrong muf- 
cles which draw the foot and the whole body 
within the fhell. They arife from the columella, 
or axis of the fhell, and having penetrated the 

_body below its fpiral part, they run forward 
| : the ftomach, and fpread their fibres in fe- 
| om ve veral 
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veral {flips which interlace with thofe of the 
mufcles proper to the foot, the fubftance of 
which they enter. From thefe attachments 
their mode of action may very eafily be com- 
prehended. : 

When the animal wifhes to protrude itfelf 
from the fhell, its head and foot’ are forced out 
by circular Abies Ne furround the body im- 
. mediately above the foot. 


- Arrieze III. 
Organs of Motion in Mollufca Acephata. 


Tue acephalous mollufca have the body enve- 
loped bya membrane principally muféular, which 
is calledthecloak. This flefhy integument is more 
_or lefs complete according to the penne, as will 
be feen hereafter. | 

The cloak is generally covered by valves, or 
fhells of various forms and proportions, Few of. 
the genera want this folid covering ; among 
thefe, however, are the a/cidia and /alpa. 

The valves of the fhells are fo difpofed that they . 
can move one upon another, by means of offe- 
ous projections, which reciprocally receive each 
other, thus forming a real hinge. ‘They are 
befides connected i an elaftic ‘ligament of a 
horny fubftance which tends continually to ; 
open them. | 
| The 
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The tinge of the fhells Dréfents many va~ | 
_ ricties, that naturalifts have drawn from it the 
- characteriftics of the genera. 


In fact, the ‘gunner the placuna, the feallop, — | 


the avicula, &c. have no tooth in their joint. 
The piddocks, and the mya, or gapers, have it 
only upon one of the valves; but it is not re- 
ceived into a foffa. The razor-fhells have the 
“hinge ftrengthened bya tooth in each fhell which 
projects inward. Thefe two projections meet 
and move upon each other. | oe 
The anomia, the unio, the /pondilus, or-thorny- 
oyfter, the chama, and feveral others, have one or 
two teeth upon one valve only, which are receiv- 
ed into correfponding cavities in the oppofite 
valve. The venus, the cockle, and the mara» 
have teeth on each fhell, which are mutually re- 
‘ceived. Finally, the arca has a multitude of | 
little teeth which are te haha indented with each” 
other. 

_Thefe different conformations ferve either to 
facilitate the motions of the hinges, or to 
ftrengthen the joint; or they permit a greater 
or lefs opening of the valves. j 

. The elaftic ligament, which tends coutimiatly 
| to open the valves, is not always fituated at the 
fame point of the fhell. The mu/cles, for exam- 
ple, have the ligament at one fide of the valves. 
The placuna havea little offeous appendage, 
which forms a projection in the infide of each 
valve; and from this arifes the ligament that. 

LR: Ga Win Maiee ane holds” 


… nifhed with a number of mufcular bands. They 
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holds them together. The perna has in each. 


valve feveral little cavities oppofite to each other: 
in pairs, in which an equal number of fmall a | 


ments are lodged. 

The fhells of the acephale: prefent feve'tal 
other peculiarities. 1 We find the valves im- 
moveable, and foldered together at the angle in 


_ pinna. The teredo, or pipe-worm, has the body 


enclofed ina calcareous tube, and is armed with 
two little moveable valves, which are ufed in 
penetrating wood. The ¢erebratula has, on the 
inner part of one of the valves, two offeous ap- - 
pendages which fupport the body. | 
The contractile membrane which covers all 
the body of the acephalous mollufca, and is called 
the cloak, isa real mufcle, which prefents a great 


: many ‘varieties. Sometimes, and indeed moft 
commonly, it is open before, in the direction of 


the vaives, as in the oyfer, the mu/cle, &c.; fome- 


times in the fhells that have two ends always 


open, as the rafor-fhells, the gapers, the piddock, 
€e, it is perforated at both extremities. Laftly, 
the cloak envelopes the whole: body of the ani« 
mal, and, like a fack, is open at one end only; | 
this may be obferved in the a/cidia. 

The cloak of the oyfer is compofed of two 
pieces of the fame form as the fhell; they are 
fixed to the body pofteriorly, or on the fide of 
the hinge, and extend to the edges of the valves. - 
Their fubftance is foft, femi-tran{parent, and fur- 


are 
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are perforated by the mufcle which clofes the 
fhells. One of the edges is in folds, like a 
flounce, and feftooned. ‘The other is furnifhed 
with {mall conical and contractile tentacula. 

- The cloak of the other acephala differs from 
what we have defcribed above, in its general 
form: in the tentacula on its edge ; in the tubes | 

which are prolongations of it ; and, laftly, in 
the mufcles which perforate it. ate 

The aperture which ferves for the ejection of 
the excrements, and-that which receives water, 
and the different aliments, are fometimes pro- 
longed into a kind of tube, which is a continua- 
tion of the cloak: this is called a prodofcis. 
The oy/fer, the mu/fcle, the unio, and the anodontites 
have only one of thefe apertures, which is the 
anus. The water merely enters by, the large 
flit in the cloak. In the cockle» each aperture 
_isa few lines elongated. That which ferves for 
refpiration is longer and larger than the other. 
They are ftill more elongated and unequal in. 
the venus, the fellina, the maéra, and fome other 
genera. The ra/or—/bell has likewife two ; but 
in the piddock both tubes are enclofed in a very 
thick flefhy probofcis, through the whole length 
of which they pafs without uniting. 

In the acephala that have the cloak open be- 
_ fore, the tentacula are placed at the edge of the 
cloak, and in particular towards the anus ; but in 
_thofe that have tubes they are fituated at the orifice 
FU RENE à fa, 7 of 
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of the probofcis. In the edible mufcle, (mytilas 

edulis Linnæi,) they are branched. | 

The valves of fhells having a continual — 
tendency to open, in Neue of the action 
of the elaftic ligament fituated at the fide of the 
hinge which operates as a mufcle, it was neceflary 
that the contained animal fhould have the power 
of clofing them at pleafure. There are, there- 
fore, according to the different genera, always 
one or two mufcles fitted for this purpofe. 

In the oyfer there is only one mufcle of this 
kind, fituated near the centre of the fhell, be- 
hind the liver, and in the middle of the cloak. 
It is inferted into both valves, and, by its con- 
traction, brings. them together with anaftonifh- 
| ing force, The fame mechanifm prevails in the | 
perna, avicula, and fpondylus 

There are two mufcles for clofing the fhell 
in the mu/fcle, rafor-fhells, venus, mactra, cockle, 
€e, . They are always feparate from each other 
towards the extremities of long fhells, and gé- 
nerally approximate at the duré on which the 
hinge is fituated, in order that a very {mall re- * 
jaxation on their part may producea large open- 
ing on the oppofite fide. 

A great number of the acephalous mollufca 
have the power of removing their teftaceous 
covering from one place to another, by the help : 
of a mufcular appendix which they can protrude 
and retradk at pleafure, with which they faften 
| | them 
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themfelves to the fand and rocks, and drag _ 
themfelves along. This appendix i is called the 
foot of the animal. 

~The common oyfler, the /pondylus or eee: oy f= 
ter, fome fpecies of the /callop, the anomia, and. 

in general all the mollufca that have fhells with 
unequa! valves, have no foot, and are therefore 
deprived of the means of voluntary locomotion. 

One of the moft fimple of thefe feet is that of 

the arodontites of ponds, (mytilus anatinus Linnæi.) 

It is fituated. before the body towards the mar- 
gin of the fhells. Its form is a comprefied ob- 
long. Weobferve on each fide, externally, a 
layer of fibres proceeding from the bottom of 
the fhell. There are alfo fome internal fibres 
which crofs each otherat right angles, and others 
unite the two external layers, to which they are 
attached in a circular manner. , From this dif_ 
pofition it will eafily be conceived that the ani-_ 
mal may, when it pleafes, change the_three di- 
menfions of the foot, or of one of its parts: by 
this means it is enabled to place its fhell flat on 
. the ground, and to crawl along like the fnail by 
the help of its foot. 

We find this fimple foot in the piddock. Its 
form is almoft fpherical, and truncated by a flat 
furface. The part which Linnæus has obferv… 
ed in the rafor-/bell, and which he compares to a 
glans in its prepuce, is the foot. by which the 
animal buries itfelf in the fand, or rifes to the 
furface. In thefe two genera the foot is protrud- 

| ed 
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éd at the aperture of the fhell, which is oppofite 
to that through which the tubes pats. 

The foot of the cardium or cockle is fomewhat 
complex. Ithas a triangular appendix, which is 
capable of inflexion, of feizing with its point 
the glutinous matter, and drawing it out. into 
threads. But the foot of the fea-mufcle (myiilus 


edulis) is moft remarkable in its organization. 


It refembles a fmall tongue, marked with a longi. 
tudinal furrow, fufceptible of confiderable giant . 
gation, and of being fhortened into the form of a’ 
heart. This organ is moved by five mufcles on 
each fide. Two arife from the extremities of the 
fheH, near thofe which clofe it: the other three 
come from the bottomof the fhell and the depref- 


fon for the sates. They are all inferted into the 


foot, with the fibres of which they areinterwoven, 
inthe fame manner as the external mufcles of the 
human tongue join thelingual. The organiscom- 
pletely enveloped ina fheath formed of tranfverfe : 
and circular fibres of an obfcure purple colour. 
This foot is employed both in {pinning and 
crawling ; the laft office is perfermed as in all 
the other bivalves: it accomplifhes the firft 
by feizing, with its point, the gluten fupplied by 


a gland fituated under its bafe, and drawing it 


out into threads in the above-mentioned furrow. 
Fhe gland that fecretes this humour, of which 
the thread is formed, fhall be defcribed hereafter. 
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ARTICLE IV. | 
Organs of Motion in Cruftacea.. 
Tue mufcular fyftem of the Cruftacea is con- . 
fined to the motions of the legs, the tail, and 
the falfe feet: in this clafs there are no mufcles 
for moving the head on the corcelet, as thefe two 
parts are united together. The antennæ, the 
mandibles, and the palpi, have their true par- 
ticular mufcles ; but we fhall not defcribe them 
until we have occafion to treat of the organs to: 
which they belong. 


I. Or tue Tait: 


The tail is a principal part of the body in the 
greater number of the Cruftacea. It is a very 
{trong and moveable member, which thofe ani- 
mals employ with great advantage both in leap- 
ing and fwimming. — | | 


z. Solid Parts of the Tail. 


In feveral monoculi, the tail is compofed of 
long fillets, which in the polyphemus are folid, 
and moveable on the bafe only. 

The crabs have the tail fhort, flat, ant Bane 
under the body, in a eh fituated Berween 
the feet. : 

The pagurus, or bermit crab; which i is_in the 
habit SEAR OSU EN itfelf i into empty fhells, or 

3 any 
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any accidental cavity ina ftone, has a foft tail | 


without fcales. © 


The tail of the cray-fifo, properly fo “called 
merits a particular defcription. It is formed of 
fix principal fegments, and terminates in five 
laminæ. The fegments: vary a little with re- 
fpect to their form. On the upper part they are 
convex and imbricated: beneath they are narrow- 
er, and united by a loofe membrane which admits 


of much motion. At the angle where the ins 
ferior portion joins the derfal, thefe fegments 


are furnifhed with a kind of cruftaceous fins, 
bordered with cilia, and confifting of feveral 
articulations. Thefe are called pedes nothr, 
or pedes natatorit. They are moved forward and 
backward, and a little outward and inward, by 


 fmall mufcles contained within eacharticulation; 


but which do not differ fo much from thofe of 
the real feet as to reas a particular defcrip- 
tion. 

Of the five laminæ which terminate the tail, 
two are pairs, and one fingle. ‘The middle 
one is immediately articulated with the laft feg- 
ment. The aperture of the anus is fituated 


under this lamina.’ In fome fpecies it feems 


broken in the middle, and capab! e ofa fmall de. 
gree of motion. The two lateral laminæ are 
fupported by a common piece, which is articu- 


. Jated with the laft fegment of the tail. The 


moft internal lamina is fimple and ciliated at-its 
extremity pe y, like that of the middle ; but the 
6 external 
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external feems articulated about one-third of 
its length from the lower end ; or it may rather 
be faid to be formed of two portions ; the firft, 
covering with its extremity, which is denticu- 


lated, the fmaller, which follows it, and which © | 


has its margin furnifhed with very clofe cilia. 
The mufcles which move this tail have fa. 
fingular a conformation, that itappears neceflary 


to give a fort of monographical vay ogee of 
shen. 


2: Mafetes of the Tail, 


The mufcles of the wil in cray-fif for two 

mañles, diftinguifhed from each other by the in. 
teftinal canal. The dorfal mafs is the thinneft, 
and leaft complex, We obferve in it lines 
kinds of fibres. 

The firft form a mufcle which arifes from the 
dorfal portion of the corcelet, about one-fourth 
of its length forward from the pofterior end. It 
is afterwards directed obliquely from before 
- backward, and from within eutward, ta the. 
lateral parts of the firft fegment of the tail, into 
which it is inferted. When the mufcle of one 
fide acts feparately, it moves the tail to the right 
or left; when they act both together, they raife 
_ the tail, if it has been inflected, and preferve it 
ftraieht. | 

The fecond and the third feries of mufcular 
fibres extend throughaut the whole length of 

AE 95 
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_ the back in two parallel and very contiguous , 
lines.. They arife from the lateral and fuperior — 
parts of the feptum of the corcelet to which the 
branchiæ are applied; they are attached to thefe 
parts by feveral digitations. Upontracing them 
to the firft ring of the tail, we find on the furface 
a fmall interfection, and obferve that a little 
bundle of fibres turns off to be inferted in this 
firft annular fegment. A fimilar infertion takes _ 
place in each fucceeding ring. This difpofition | 
gives to the internal band the ede oa of a 
twifted cord. : 

The external dorfal mafs is formed of diftinct 
longitudinal fibres. 

Thefe three orders of mufcles very much 
refemble the ftraight mufcles of the back of 
caterpillars, as will be feen hereafter. 

The Ventral mafs of the mufcles of the tail is 
thicker and more complicated than the dorfal. 
To give a correct idea of its compofition, we 
fhall defcribe its appearance on the view of three — 
different furfaces. We fhall firft defcribe its 
back, or fuperior furface, the mufcles of which 
we have already fpoken, as well as the inteftinal” 
canal being removed ; next, its inferior furface, 
the fcales below the tail/and the nerves being — 
_yemoved; finally, an internal lateral. furface, 
_ produced by the longitudinal bifection of the — 
mufcle, to fhew its interior ftructure. 

:"Ehe ventral mufcle of the tail, viewed on the 
dorfal furface, ~arifes from the: infige of the 

thorax, 


~ 
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thorax, above the offeous cancellated part which 
inclofes the mufcles of thé coxa. This mufcle 
then divides into, two, a right and a left, each 
compofed of three large digitations., At the 
firft fegment of the abdomen. the longitudinal 
fibres fink under others which are twifted round 
them. . The remainder of the mufcle, through. 
out the whole length of the tail, is alfo formed. 
of two feries of convex and SUP fibres, 
| parallel. to each other, and feparated by.a a 
in which the inteftinal canal is lodged. 
_. Viewed inferiorly, the fame mufcle exhibits’ 
three very diftinét orders of fibres. The firft 
feries is produced by the inferior furface of the- 
digitations, which are inférted into the offeous 
cagcelli of the thorax. The fecond féries is 
. formed of oblique fibres, which are continua- 
tions of thofe of the firft, and which extend 
from the middle line, where the medullary cord 
of the nerves is fituated, to the lateral parts of 
the rings, at the angle formed by the dorfal and 
ventral portion. There are two ftrong bundles 
of fibres to each angle of the rings, from the. 


+ firft to the fixth. The third feries is produced 


by fingle bundles of tranfverfe fibres; which 
defcribe arches, with their convexity downward:. : 
Thefe flat mufcular hoops correfpond to the 
‘interfection of each of the rings, and appear to 
. form an equal number of derivative pulleys for : 
the oblique fibres we have juft defcribed. 

_ Finally, thesventral mufcle of the tail, when 

bifected © 
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bifected longitudinally, exhibits the appearance 
of a rope, the fpiraf twifts of which have little 
obliquity. The fibres which correfpond to the 
tranfverfe bundles are diftinct, but narrower. 

It refults from this fingular complication, that 
the mufcle, when détsched from the parts to 
which ‘it adheres, refembles a very clofe twift, 
the threads of which, inftead of acting longitu- 
dinally, move obliquely in the canal formed hed à 
the neighbouring fibres. 


TE: Or THE Fret. 


The feet of the Cruftacea vary with refpect to 
their number and their form. In the moenoculi 
‘they affume very different figures: fometimes 
they ferve inftead of feelers, jaws, fins, gills, &c. 
Their form is alfo very various in the genus 
Cancer. As an example of the organs of motion 
in the feet, we fhall gelaribe thofe of the cray- 
fith fpecies. 


1. Solid Parts of the Feet. 
The cray-ji have commonly five /feet on 
each fide. They are all formed with fix joints. 
The firft pair is the longeft, and forms what i is 
called the pincers or claws. ! 

The coxa is conneed with the thorax. The 
only direction in which it can move is backward 
and forward. It Ee orts one ‘of the divifions 

of 
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of the branchiæ, and the PAT portion He the 
foot, which‘reprefents the-femer.. This is flat, 
fhort, nearly fquare, fmooth, and a little bent. 
The plane of its articulation is parallel to the 
length of the part. As the two mufcles which 
move it are inferted in the two moft diftant 
points, the femur is fituated horizontally. It 
“moves by a hinge upon the coxa. The motion 
is compound, the member being directed both | 
backward and forward, and outward and inward. 
Its motion, with refpect to the /iéia, is very 
limited, being merely upward and downward: 
by this: motion it is applied to the thorax. The 
third joint, which anfwers to the i/bia, is alfo 
fomewhat flat, particulatly at its femoral ex- 
tremity : it is incurvated a little in the dire&tion 
of the femur, and thus correfponds with the con- 
vexity formed by the corcelet. At its tarfal 
extremity, the tibia becomes thick, broad, and 
fpinous. Its motion on the femur is very 
limited. The fourth articulation is intermediate 
‘between the pincers and the tibia, on which it, 
moves at a very confpicuous angle. The pincer 
makes the fifth articulation, which is the largeft 
of all. It terminates on the external fide by a 
fharp fpinous procefs, and receives, on the in- 
ternal fide, a moveable pollex, capable of being 
oppofed to it... The movementof.the pincer on 
the fourth articulation is outward.and inward. 

The two fucceeding pairs of feet, though much 
fmaller, alfo refemble pincers, with this differ- 

Vou, I, Gers ence, 
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ence, that the pollex, or the articulation which 
reprefents it, is not thicker than the immove- 
able part. | 

The two laft pairs are not like ch three 
former, terminated by pincers, but by a fingle 
moveable claw or ail. In other refpects they 
are fimilar to the fecond and third pairs. 


2. Mufèles of the Feet. 


Each articulation of the feet has two mufcles, 
‘an extenfor and a flexor. | 

The extenfor of the coxa is fituated within 
the corcelet, on the cornuous portion which 
fupports the branchiæ, a little before the coxa, 
which it moves forward. 

The flexor of the coxa is alfo attached to the 
-horny part that fuftains the branchiæ; but it is 
fituated pofteriorly, and: the motion it produces 

is the oppofite of the preceding. AVN 

The extenfor of the femur is ftronger than the 
| flexor: It arifes within the coxa, from its an- 
terior portion, and is inferted into the fuperior 
eminence of the articulation of the femur. It 
ought rather to be called a depreffor. 

The flexor of the femur, or more properly 
the levator, is fhorter than the preceding. It 
occupies the pofterior internal part of the fe. 
mur, and is inierted into the inferior eminence 
of its'articulation. 

The extenfor of the tibia occupies the whole. 
length 
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length of the femur internally. It is inferted 
‘into the external margin of the articulation of 
the tibia. 

The flexor of the tibia is not A ftrong as its | 
extenfor. It lies under it, and is inferted into 
the internal edge of the articulation. | 

The extenfor of the firft part of the tarfus 
arifes internally from the whole of the fuperior 
edge of the tibia, and is inferted into the moft’ 
UPS eminence in the fourth articulation. | 

The flexor of the fame piece arifes likewife 
within the tibia, but from its inferior border: it 
is inferted into the loweft eminence of the ar- 
“EURAHON: 

The extenfor and thie Hetior dé the pincer 
occupy and divide the interior of the fourth 
articulation. Their fituation determines their 

functions. | | 
_ The extenfor of the wots i is a very ‘fra 
mufcle, which ut the fuperior part of the 
ae 

The flexor pollicis arifes from the whole of 
the other part of the claw. It has an inter- 
_ mediate offeous tendon, which is ftrong, flat, 

and oblong. It is very large, 
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Articng Wii" ! 
Organs of Motion in the Larve of Enfeits. 


(Pee transformations which infects experience 
at different periods.of their exiftence, occafion 
great variety in their organs of motion. It is 
therefore neceflary to examine them in all the 
different ftates through which they pafs, if we, 
would acquire an accurate knowledge of, this. 
-clafs of animals, with refpect to thefe parts. 
~All the winged infects which undergo a com 
plete metamorphofis, differ confiderably, in their 
firft ftate, from thofe which they afterwards 
affume. The principal of thefe diffezences con- 
fifts in their organs of motion. In this firft 
ftate they are called larve or caterpillars. The 
animal exifts in the larva form for a eertain time, 
after it has left the egg. 

Infeds, while in this ftate, are covered by a 
foft tender fkin, divided into fegments or rings,, 
capable. of being 3 moved Shy a each other by. 
mufcular bands fituated within the body. | 

The motion of infects is frequently performed 
on. thefe rings only, either in the manner of 
reptiles, or by refting alternately each fegment 
of the body on the plane which fupports it. 
Such is that of the larvæ of the Diptera, or two- 
winged infe@s, and a great number of the Hy- 
menoptera.. 

Sometimes. 
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Sometimes the furfaces of: thefe rings are 
covered by fpines, ftiff briftles, or hooks, which. 
ftrengthen their hold on other bodies. This 
may be obferved in fome fpecies of fes, Sal 
flies, tipula, flraiyomis, Syrphius, eer 

‘The body of the larva, in fome orders of in- 
fects, has inferiorly, and towards the head, fix 
feet, each formed of three fmall joints, the laft 
Of which is fcaly, and terminates in a hook. 
By oppofing thefe members to one another, the 
infect is enabled to embrace a portion of adja- 
cent bodies, to hook itfelf to them, and after- 
wards draw the remainder of its body towards 
that fixed point. This is the ufual conforma- 
tion of the larvæ of the Coleoptera, and a num- 
ber of thofe of the Neuroptera, : 

_ The other larva of the Coleoptera, wfch live 
in wood, as the cerambix, the wood beetle, the 
rhagium, &c. have the fix feet exceedingly fhort, 
‘and almoft obliterated, or of no ufe. 

_ These move in finuofities, formed with their 
mandibles, which alfo ferve to hook them to 
other bodies, and by the help of plates or 
tubercles that rife out of their fkin on the back 
and belly. This gives to their body a tetra- 
hedrous form. The manner of their motion may 
be compared to that of ie fw Asset afcend- 
ing a funnel. | 

. Fhe: ‘Lepidoptera and the larvae ef fome 
genera of the Hymenoptera have, befides the fix 
_{caly articulated feet, a variable number of other 
G. 8 3. | falfe 
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falfe feet, which are not jointed, but terminate in 
hooks difpofed in circlesand femicircles. Thefe 
hooks, which are attached to the fkin by ap- 
_ pendices or retractile tubercles, ferve as cramps 
to affift their motion on other bodies. 

The larvæ of the infe&ts which undergo only 
a femi-metamorphofis, as the Hemiptera; and of 
thofe which experience no transformation what- _ 
ever, as the Aptera, the fea excepted, differ 
nothing from the perfect infect with relret to 
the feet. 

After this account of ie external sores of 
motion in larve, it may ftill be ufeful to give a 
particular éxplanation of the mufcles of fome of 
them. We fhall therefore defcribe in fuc- 
ceffion, 1. The Mufcles of Caterpillars; 2. of 
the Larva of a Scarabeus, which lives under 
ground; 3. of a Hydrophilus, which fwims; 
and, 4. of a Cerambix, which inhabits the cre. 
vices of wood, 


I. Mufeles of Caterpillars. | 


The deepeft layer of mufcles in the caterpillar 
‘is formed of four principal divifions; two cor- 
refponding to the back, and two to the Hels 
Their direction 1s longitudinal, ei | 
Thofe of the back are feparated from sak | 
other by the longitudinal veffel, and from thofe | 

of the belly by the tracheæ. | | 
3 They 
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They begin at the union of the firft ring with 
the fecond, by two fafciculi of fibres fomewhat 
feparate from each other, which are inferted: ° 
into a kind of tendinous line, produced by the 
union of the fecond ring with the third. The. 
fame arrangement prevails between all the annu- 
lar fegments of the body. Upon the third ring, 
the fibres of the two fafciculi, although ftill; 
diftinct, are much more grofs. On the fourth 
‘ring, the internal fafciculus only has the fibres 
feparate. The fibre is continued, without any 
apparent interfection, over all the other rings. 
It diminifhes in thicknefs towards the laft, and 
again forms feveral fafciculi, firft three, then. 
four, and laftly five or fix. 

Thefe mufcles, by their contraction, fhorten 
_the body when they act with thofe of the belly; 
when they act feparately, they bend it upward. 

The longitudinal mufcles of the belly are 
feparated from each other by the medullary. 
cord, and from thofe of the back by the trachez. 
They have precifely the fame direction. They 
likewife commence at the union of the firft ring 
with the fecond, by numerous fafciculi, which 
unite at the third ring, where they feem to form 
only a fingle mafs. The fibres afterwards fepa. 
rate higher or lower according to the fpecies, 
and: form four or five flefhy cords, which ter- 
minate at the laft pair of falfe feet, 
_ Thefe affift the dorfal mufcles in A Nears 
vP body: when they act feparately, however, 

Gg 4 they 
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they are the opponents of the former, for they 
then bend the body downward: a 
_ Between the long mufcles of the back and the 
fkin theré are ethers which à are fhort; but their 
direction is oblique. 
Some of thefe are extended from the tie | 
inwardly, towards the dorfal ve between the 
annular interfections. , | 
_ The others are fituated in the fame interval, 
but their direction is oppofite. ‘They proceed 
- from the infide outwardly, and form, with the 
preceding mufcles, an angle like the letter V. 
| Thefe two kinds of oblique mufcles have not 
an equal quantity of fibres in every part: Thofe’ 
which are fituated in the firft rings are the longeft 
and narroweft. Thofe of the fourch, fifth, and 
_fixth, are much fhorter. In fome fpecies they’ 
afterwards become longer and more numerous. 
In others, on the contrary, oni continue bread 
» and fhort. 
Thefe fire act feparately on enol ring, dx 
they fhorten by their fimultaneous contractions + 
but as they do not extend thewhole length of! 
the ring, the parts which correfpond to the 
folds, and over which the oblique mufcles do 
not pafs, are elongated, while the action of the 
fame mufcles dite the diameter of the 
ring. This facilitates progreflion. } 
| There is a fecond layer with oblique fibres, 
under the long mufcles of the belly. They 
very much refemble thofe of theback. In con. 
| | + fequence 
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fequence of their different directions, they may’ 
alfo be diftinguifhed into two kinds or orders. 
Some are near the middle ventral line, along 
which the knotted cord of the nerves extends. 
In afcending, they pafs from the infide out- 
. wardly, in the intervals of each of the rings. 

The others are not fo oblique, except the 
three firft fuperior pairs: thefe mufcles there-. 
fore form with the’ preceding an angle fimilar 
to this kind of 4 

The oblique mufcles which run from within 
outwardly, or the moft internal, have many 
fibres. ‘They üufually confift of threé or four 
diftinct fafciculi. ‘Thofe which extend from 
without inwardly, or the moft external, have 
fewer fibres, and never more than two fafciculi. 

Ee Len of thefe mufcles appears to be 
fimilar to that of the oblique mufcles of the 
back; but it is probable that they alfo extend 
immediately the fkin of the feet on which Mars 
are fituated. 

+ Béfides the longitudinal and Spied mufcles — 
at the back and the belly, caterpillars have fome 
which are lateral; that is to fay, mufcles fituated 
below and above the /figmata or apertures, which 
ought to be defcribed feparately. Thefe mufcles 
‘are of three kinds, the Bedi dl the fran/ver/e, 
and the oblique. 

: The ftraight lateral mufcles are Reel be- 
tween: the annular fegments, above the ftigmata. 
ue are all re we one over the 


other. 
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other. - Their points of attachment are covered’ 
by the tranfverfe mufcles. They feem intended 
to bend the body towards the fides when they 
act feparately; but when ‘they contract in con 
cert with the long mufcles of the back and the 
abdomen, they fhorten the body, and thereby ~ 
aflift its progreffion. 

The tranfverfe lateral müfcles are of two 
kinds: fome, which are longer than the others, 
arife from the intervals unoccupied by the at 
tachments of the ftraight lateral: mufcles, and’ 
are inferted at the termination of the oblique ex=° 
ternal mufcles of the abdomen. Their fibres are 
difpofed fomewhat in the form of a fan. The 
others have the fafciculi formed of parallel fibres ; ’ 
they are fhorter, and are extended in each of the: 
rings between the ftraight, lateral, and oblique 
. mufcles of the abdomen. Thefe mufcles di- 
minifh the diameter of each ring, and con- 
fequently lengthen it in each of its folds. This 
mode of action is neceflary for progreflion. 

The oblique lateral mufcles are fituated on 
each fide of the ftraight. They proceed in an 
oblique direction from below upward, under the: 
infertion of the ftraight lateral mufcles, which 
they affift when they act together. : 

Such are the mufcles of the body in general ; 
but the true and falfe feet, and the head, have’ 
particular muicles, which mult be defcribed 
feparately. | 

The mufcles of the true or ‘fealy ‘hae are 

fituated 
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fituated within the three articulations of which. 
thefe feet are formed. . They may be diftinguifh- 
ed into thofe which move the articulations, and 
thofe which act on the ene or claw that ter- 
minates them..." | 

The mufcles of the Hate cons of St or 
fix fafciculi, which arife from the fuperior mar- 
gin of this articulation, and are inferted into the 
fuperior margin of the next. The mufcles of 
the fecond joint are nearly equal in number, 
and are inferted into the el margin of the 
third 

The mufcles of the unguis terminate by two : 
tendons; but they are formed of feveral fafciculi, 
fome of which arife from the fecond and third 
joints in two very diftinct layers; others from 
a line which correfponds with the convexity of 
the unguis; and laftly, others from the line 
which anfwers to its concavity. . Thefe tendons 
‘are inferted into two tubercles at the fuperior 
extremity of the unguis, on the concave fide, 
towards its point.« They ferve to bend. the 
unguis, which probably recovers its Het des 
the elafticity of its articulation. 

. There are two mufcles to each of the mem 
Pre or falfe feet. Their direction with 
refpect to the body is almoft tranfverfe. They 
extend from the centre of the feet, into which 
they are inferted towards the tens, and beyond 
the ftigmata, whence they arife by lateral bands 
more or lefs oblique. | | 

Their 
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Their ufe is to draw the céntre of the foot 
inwardly, and to reträct the hooks with, which 
the limb is armed. : 

It is probable that the contractions ag He 
oblique mufcles of the abdomen ea a thé 
oppofite effect. | 

With refpet to the muifeles of the head, we 
fhall at prefent defcribe only thofe which pro- 
duce its entire motion. We fhall noticé the 
others in treating of the different functions to 
which they are fubeevpient., 

The mufcles which act on the head, bend if 
upward, downward, and towards the fides. 

Thofe which bend it upward are very nume- 
rous. They arife from the fecond and firft ring, 


_ and are inferted into different points of the 


occiput; fome near the middle line, others 
more laterally. They form in general two faf- 
ciculi. The moft internal is the leaft bulky. 
+ The lateral flexors are very oblique. They arife 
from the inferior or abdominal part of the body, 
. and extend to the lateral parts of the occiput. 
The inferior flexors, which bend it downward, - 
appear to be the continuation of the ftraight — 
mufcles of the belly. They confift of eight or 
nine fafciculi. | is Pe 


9. Afufcles of the Larva of a Scarabæus. 


The larvæ.of the fcarabæus have the body 
arched, and convex fuperiorly, and concave on 
| RY hat 
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_ the fide next the feet. The back and the belly 
are feparated by a membraneous border, which 
has folds,-and is fituated under the ftigmata. . 
Thefe larvee have only fix articulated feet, none, 
of which are membraneous. | 

On opening thefe Jarvæ orale either 
‘on the back dr the belly, we obferve three very 
deep layers of mufcles—the lateral, the dorfal, 
and the ventral, 

The dorfl layer is formed af .twe (ir of 
very diftant fibres: One feries is external, and 
occupies the intervals of the ten firft rings ; that 
is to fay, thofe which are furnifhed with the ftie- 
mata. The mufcles which compofe’ this ei 
are narrow, and preferve a longitudinal direc- 

tion. The fecond feries, is produced by fibres 
_ which are fomewhat oblique, and extended in the 
fame fpace, but more towards the middle line. 
Thefe mufcles are broader and ftronger towards 
the head, and more narrew and lefs Ghraus towards 
the tail. | They terminate between the tenth and 
eleventh ring by avery narrow flefhy band. 

Thefe mufcles feem intended to fhorten the 
dorfal portion of each of the rings: this ation — 
_ diminifhes the convexity of that part, and there- 

by ferves to afiit progreffion. ~ - i 

Near the middle line, between the ninth ha 
_tenth.ring, there are two {mall mufcles a little 
oblique; but between the twelfth and the laft 
ring we obferve only one feries of fmall fhort _ 
maiclas, which SNS all the’ convexity de- 

sein.” feribed | 
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fcribed by the curvature. The action of thefe 
mufcles. is. obvioufly the fame as that of the 
preceding, to which they are acceffories. 

: When the firft layer of dorfal mufcles is re- 
moved, we find fibres precifely fimilar under- 
neath, but running in the oppofite dire¢tion. 

Finally we obferve, in the dorfal layer, lines of 
very fhort. mufcular fibres above the inferior 
plane of the ninth and tenth ring. The ufe of. 
thefe little mufcles is probably the fame as that — 
‘ef all the preceding, though their action is s lefs 
apparent. | 

The ventral layer very much refembles that 
of the back. Thefe mufcles, like the dorfal, 
form planes of oppofite directions; the moft 
deep-feated proceeding from the internal fide, 
while thofe which are neareft the {kin afcend 
from the external fide. This produces a {mall 
but very regular rhomboidal figure in the mid- 
die of each ring on the line bifecting the belly. 

’ The action of thefe mufcles is the oe of 

that of the dorfal layer. 
: On the laft fegment, and towards the Galt that 
anfwers to the anys, we obferve a bundle of : 
tranfverfe fibres, which, by their contraction, 
doubtlefs ferve the purpofe of a fphincter. 

The lateral layer of mufcles is compofed of 
three kinds of fibres, which are very diftin@ with 
refpect to their courfe. They reprefent a lace 
paffed through the mefhes of a net. All thefe 
mufcles are fituated behind the ftigmata, and 

3 inferted 
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inferted into the folds which erate the belly 
‘from the back on both fides.- 

~ Thofe of the firft order are off, tran , 
‘verfe. They.extend over the union of each ring 
with the fucceeding in the fpace included be- 
tween the ventral and dorfal mufcles. It is ob. 
‘vious that they muft diminifh, by their con- 
tractions, the diameter of the body, and confe- 
quently extend it longitudinally. Thefe muf. 
cles are in general very Marrow. , 

The fecond fet is formed by oblique Abtes 

which afcend from without inwardly towards 
the middle ventral line, from the union of one 
inferior ring to the union of the preceding. 
‘Thefe mufcles are broad and very ftrong, they 
ferve to form the folds of feparation between the 
back and the belly. 
The mufcles of the third Modes Fetal 
| lique than the preceding, to which they appear 
to be acceflories. Each of the mufcles which 
compofe this divifion arifes from the middle of — 
a ring, and is inferted under the head, where the 
preceding mufcles-are inferted, that is to med on 
the ventral fide. 

It fhould be remarked, that the two lat tinge 
have no lateral mufcles. 

The mufcles of the head are very ‘eche: he! 


_ flexors are attached tothe ventral mufcles above 


the union of the fecond ring with the third. 
They are formed of three principal fafciculi, | 
which approach each other and are inferted in- 

; ; | | ta 
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to the pofterior and inferior part of the head, at 
the bafe of that ay incest eae by LAL HONG, 
ganache*, 

The ss chins or vase of he head confift 
alfo of three fafciculi, but they are longer and 
ftronger than the former, They have their origin 
in the fide, and penetrate under the tranfverfe 
and oblique mufcles: one is attached to the 
fixth ring; another to the fifth, and another to 
the fourth. They are inferted into the pofterior 
lateral parts of the head. Be | 


SM ufcles of the Larva of a Hydrophilus. 


The larvæ of the hydrophili are elongated, 
Their body is fomewhat Hat, and all its rings are 
diftinct. They not only walk very quick, but 
they even fwim with great velocity, in confe’ 
quence of different inclinations suddenly and 
. fucceffively given to the body. 

: Thefe larvæ, when opened longitudinally, 
| Hiewite exhibit four different kinds or di- 

vifions of mufcles. ‘Thofe of the belly, thofe ned 
the back, and thofe of both fides. 

The ventral mufeles very muchrefemble thofe 
of caterpillars : They are formed of two diftinct 
layers. The deepeft, or that which firft appears! 
on the belly when examined through an opening 
on the back, is compofed of longitudinal fibres 


with interfections which fit ee to each 
Di GERS | Rain 
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ring: the fecond layer, or that‘which is next the 
{kin, is entirely covered by the preceding; it is - 
compofed of oblique fibres, which crofs each 
other in the form of an X, and which are extend- 
ed longitudinally i in each ring. 

The dorfal mufcles are long, extending from 
the head to the tail, and forming on each fide. 
two rows of fibres, which appear twifted over 
each other like ropes. They are broadeft to-’ 
wards the head. Their fibres are inferted partly ~ 
into the inferior border of an anterior ring, and: 
partly into the fuperior border of the next ring. 

Thefe long mufcles cover fome which are ob- 
lique, and crofs each other in the form of an X. 
They extend from the middle part of one ring 
to the anterior edge of that which fucceeds it. 

The deep feated lateral mufcles, which are nu-: 
merous, haveatranfverfe direction. Each ring has 
three or four, and their courfe is fuch, that they 
refemble the letters N or M lying on one fide, 
thus = Z, 

Beneath the rian feet lateral bete: are fome 
longitudinal mufcles that havea {mall degree of 
obliquity : they form a pretty large furface, 
which is uninterrupted throughout its whole 
length, and confounded with the oblique muf- 
| pe of the belly. - Their fibres determine the 
chief motions of the body, in the fame manner 
as the long mufcles of the back and belly.. 

_ The mufcles Le the feet are the fame as in the 
È A infect. | Sr 
Vou. I. H ho ae The. 
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The head has no particular mufcles. The : 
~ long mufcles of the back, being inferted into the — 
occiput, become extenfors. The firft tranfverfe 
lateral pair are inferted beneath the head, and 
_ produce the lateral flexion. The long oblique 
mufcles, which terminate at the inferior part of 
the head, become real flexors. 


A. Mufèles of the Larva of a Cerambiz. 


. In the larvæ of the cerambices we find the fame 
mufcles as in thofe of the /earabei; but as the 
fhape of the body differs confiderably in thefe 
two kinds of larvæ, there refults fome variation 
in the formand extent of the mufcular organs. 

A great part of the head of the larva of the 
cérambices can be drawn within the fkin when- 
ever the animal pleafes. Very {trong mufcles, 
fimilar to thofe we have defcribed in the fcara- 
bæus, are appropriated to this. function. As the 
head, which is very large, enters into the body, 
the extremity which receives it is. fomewhat 
thicker than the fame part of the fcarabæi, and 
the mufcles which move the vue are more ex= 
tenfive than theirs. 

The flat flefhy tubercles bic we find con- 
tinued along the back and the belly, are a kind of 
feet, which this larva ufes in progreflion. They: 
move bythe alternate contractions of the cor- 
refpondent mufcles: this larva, therefore, moves 
with equal facility on the back and on the belly. 

ARTI- 
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ARTICLE VI. 
Of the Org cans of Motion in Perfed Infeëts. 


Tas great variety of motions which infects are 
capable of performing, entitles-them to hold the 
firft rank among the animals that have no ver- 
tebre. We difcover, in thefe minute beings, all 
the requifites neceflary to produce thofe volun-’ 
tary actions, the execution of which aftonifhes 
us in vertebral animals of far greater magnitude. 
They even unite feveral functions which are very 
feldom found combined in the other claffes; for 
infects walk, run, leap, fwim, and fly with as 
much facility as the mammalia, birds and fifhes, 
éxercife one or more of thefe faculties. 

‘Infects are probably indebted for this advan- 
' tage to the numerous articulations of which their 
bodies are formed. We muft therefore pay at- 
tention to their different articulations, before we 
‘proceed to examine the actions they pérrnit or 
_ produce. 

The bodies of reiTie ay) in general, be ie 
vided into the bead, the corfelet, the peffus, the 
abdomen, and the members. ‘There are fome ge- 
néra, however, as the /corpions, the phalangium, 
and /piders, in which the head is not feparate 
from the corfelet.. Other Apteéra, as the julus, 
fcolopendra, ticks, mites, fleas, &c. have'the cor- 
felet and the abdomen confounded together. 
+484 there are fome infects which have the ab- 
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domen prolonged into a moveable tail, allotted 
to particular functions: fuch are the feorpions 
and the panorpe. | 

We fhall now confider the different articula- 
tions of all thefe parts, independent of their ex- 
ternal forms, the defcription of which comes 
more properly within the province of what is 
firictly called Natural Hiftory. 


I. Of the Head. 

The articulation of the head of: bite w pith 
the thorax prefents two general difpofitions. 
In the one, the points of contact are folid, and 
the motion depends upon the fhape of the parts: 
in the other, the articulation is ligamentous; and 
the head and the thorax are united and role to- 
gether by membranes. | 

The clio of the head, by the contact 

of folid parts, takes place in feur different 
“ways. fs! 

In the moft common conformation, the head 
has, at the part anfwering to the neck, one or 
two fmooth tubercles, which are received into 
correfpondent cavities on the anterior part of - 
the corfelet. This is obfervable in the /cara- 
beus, the lucanus, the cerambix, and a great num- 
ber of Coleoptera: In this firft cafe the head is 
moveable forward or backward, and the mouth 
is directed forward and downward. 

The 
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The fecond mode of folid articulation takes 
place when the pofterior part of the head is 
rounded, and turns on its axis in a correfpond- 
ent focket on the anterior part of the tho- 
rax. Examples of this conformation are to be 
found in the weevils, the atte/abus, the brentus, 
the reduvius, &c. Theaxis of motion is then in 
the centre of the joint, and the mouth of the in- 
fect can be directed either forward and backward, 
upward and downward, or to right and left. 

The third fort of articulation, by folid furfaces, 
‘occurs when the head is truncated pofteriorly, 
and articulates by a flat furface, either to a tu- 
bercle of the thorax, or to another flat and cor- 
refponding furface; as isthe café in almoft all 
the Hymenoptera, and in the greater number of 
the Diptera, fuch as Hess PIPE: Jiratyomis, - 
afilus, &c. 

The fourth fpecies of Rue allows to 
the head only the fingle motion of an angular 
hinge. We know as yet of no examples of this 
kind, except in fome fpecies of the gexus attela- 
bus of Fabricius. The head of thefe infects ter- 
minates pofteriorly by a round tubercle, which 
is received into a correfpondent: cavity of the 
thorax : the inferior edge of this cavity is notch- 
ed, and confines the motion of the head to one 


direction. 
The ligamentous tic ten is famine only in 


the Orthoptera order of infects, and in fome of 
the Neuroptera: In this mode of articulation 
Fi hee PS à 
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the head is not confined in its motion, except 
towards the back. In that direction it is oppofed 
by a projection of the thorax, but inferiorly it is 
perfectly free. . The membranes or ligaments 
extend from the circumference of the occipital 
foramen to, that of the anterior part of the cor- 
felet: This admits a very extenfive motion. 

_.. The mufcles which move the head are fituated 
within the thorax. We fhall defcribe here only 
thofe moft generally met with. The /evasors or 
extenfors of the head are commonly fituated in 
. the fuperior part of the corfelet, and the depre/- 
Jors inferiorly. | 
Immediately beneath the middle sani part 
of the corfelet, we find a pair of mufcles which 
arife from the anterior portion of the fcutellum, 
when that part exifts; or from the fuperior part 
of the pectus. Thefe mufcles are inferted into 
the pofterior and fuperior part of the head, on 
the edge of the occipital hole: they draw the 

head back, and lift it up when it is depreffed. 
On the lateral parts of this firft pair we find 
another which is more flender: The infertion 
of this pair likewife takes place at the occipital 
hole, but more outwardly. They arife obliquely — 
from the lateral parts of the corfelet. Thefe 
mufcles turn the head to one fide when they act 
feparately; they raife it, and bring the mouth 
into the middle line when they contract together. 
Tt will be eafily conceived that in infects, which 
have the head, articulated like a knee, thefe ro. 
_ tatory 
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_ tatory mufcles are much Fienaer, and: more 
confpicuous, 

The flexors of the head are ats four in num= 
ber, two on each fide. 

The firft pair arifes in the internal inferior 
part of the pectus, from a fall horny procefs, 
which, in the Coleoptera is of,a fquare form, and 
“has the four angles terminated by folid branches. 
Thefe mufcles extend directly to the inferior 
part of the occipital hole. From their pofition 
they doubtlefs move the head dire@ly backward. 

The fecond pair, which are much ihorter, arife 
from the inferior lateral part of the corfelet, and 
proceed to the fide of the preceding, with which 
they concur in their effe& when they a@ to 
‘gether; but when one of the two contracts fe: 
parately, it bends the head to fide. 


Il. Of the Corfelet or Thorac. | 


The thorax or corfelet of infects is fituated 
between the peétus and the head. The firft pair 
of feet are joined to this part, and it contains 
the mufcles for moving their firft articulations, — 
and the head. The corfelet is remarkable for 
its fmall extent in the Hymenoptera. ‘There is 
often no part of it to be feen on the back. In 
the chry/is, however, it forms anarticulation be. 
fore the pectus, which may be very eafily dif 
singuithed. | 

H h ‘a | Peete: = There 
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There is another peculiarity in the‘conforma- _ 
tion of the corfelet, which gives to the eater the 
faculty of leaping: two pofterior and lateral 
points prevent it from being thrown too far back, 
while inferiorly there is a fingle bent Mint 
which the animal inferts with a {pring into a 
-foffa of the pectus, | 


( 


Ill. Ofthe Pectus or Breaft. 


The pectus is the third articulation of the 
body of infects. The wings in thofe that have . 
them, are attached to it fuperiorly, and the ~ 
four pofterior feet inferiorly; the dorfal 
furface of this part is frequently furnifhed with 
a horny procefs or appendix, the figure of which 
is various, and which 1s called the /cutellum or 
efcutcheon; the fituation of this appendix be- 
‘tween the wings appears to indicate that it ferves 
as a point of fupport to thefe members in flight. 
-It is wanting however inthe Lepidoptera. 

There is alfo inferiorly, in the middle line be- 
tween the coxæ, a longitudinal ridge, which is 
called the feraum, and which is more or lefs ele- — 
vated in different genera. It is very remarkable 
inthe dupreftis, the dytifeus, and the hydrophilus. 

The breaft contains the mufeles that move the 
wings and the four pofterior feet, as will be feen 
when. we'treat of the members. It alfo appears 
; that this pa is capes of DE comprefied and 
. dilated, 
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dilated, at leaft we find within it fome very ftrong 
müfcles which feem to approximate the dorfal and s 


- véntral furfaces : they may indeed affift in the ge- 
neral movement of thewings, butthis wehave not 


yet been able to derermine with precifion, They 
are, however, fourin numberon each fide, and dif- 
fer very much intheir colourandtexture fromthe 
other mufcles; for they are of a reddifh yellow 


hue, and their texture is extremely loofe. 


Iv. Of the Abäomen or Belly. 


Thé sure of infects is the Fotis ind laft 
Dako, of thetrunk. It commonly confifts of 


-feveral rings, the number of which is very vari- 
_ able: fometimes it is /efile, that is to fay, fitu- 


ated fo clofe to the pectus that it feems to be a 
continuation of it; as in moft of the Coleoptera, 


tenthredo, lirex, fcorpions, Se. Sometimes it is 


petiolated, that is to fay, there is a very confpicu- 


_ous contraction between the peus and the abdo~ 


men, as in-wa/ps, in the greater number of 
Hymenoptera; fome Diptera, Spiders, Sc. Some- 
times the abdomen is terminated by a fling, -. 
brifiles, plates; points, hairs, long threads, Sc. 


but it belongs. to the Naturalift: to defcribe 


thefe peculiarities. We muft confine ourfelves 


; to the confideration of the motions of the ab- 


domen: thefe are of two aro one tated and 
mots ie +8 
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The total movement of the abdomen is not 
very obvious, except in the infects which have 
that portion of the body pediculated: It has 
then a real joint, a kind of hinge, in which the 
firft ring is indented fuperiorly, and receives a 
projecting procefs of the pectus, on which it 
moves. This articulation is rendered fecure by 
elaftic ligaments, which have a confiderable 
degree of force. Some mufcles which arife 
within the pectus, are inferted into the firft ring, 
and determine the extent of its motions. 

With refpe® to the infects in which the ab- 
domen is feffile, the mufcles that move the firft 
piece are the fame as thofe that act from one 
ring to another. | 

The partial motion Frs rings is produced by - . 
very fimple mufcles : they confift of fibres which 
extend from the anterior edge of one ring to the 
pofterioredge of that which immediately precedes 
it. When the dorfal fibres contract, the fuperior 
_ part of the abdomen being fhortened, it turns 
up towards the back ; but when the contraction 
takes place in the ventral or lateral fibres, the 
abdomen is inflected towards the belly, or dire&- 
ed towards one of the fides. The extent of the 
motion, however, depends upon the number of 
the rings, and the mode of their junction. In 
the Colcoptera, for, example, the rings only 
touch each other by their edges, and the mo= 
tion is very limited; but in the Hymenoptera 
they are fo many {mall hoops which are incafed 

inte 
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‘into oné another like the tubes of a telefcope, 
and often only one-third of oe extent appears 
externally. 

Such are:all the motions that belong to the 

_ abdomen of perfect infets. 


wks oe qi the nhorec 


The organization of the sites remains 
{till to be confidered. We fhall begin with-the 
feet, and defcribe in fucceflion their number, 
their general form, their Pruëtare, their ee 
‘proportion, and their motions. * 

- The zwmber of the feet varies, There a never 

‘more nor lefs than fix in the winged infects ; but 
the number is very unequal in thofe that have no 
wings: lice, fleas, podura, lepifma and mites, have 
fix attached in the fame manner as thofe of 

| winged infects : /corpions, fpiders, and the pha- 
Jangium have eight, the oni/cus, julus and fcolopen- 

‘dra, have them attached to all the rings of the 
‘body, the head and tail excepted. In fome we 
find two pair to nen ring, and 1 in others only | 
one pair. 

The general form of the feet of infects depend 

- upon their mode of life. Thofe that inhabit — 
_ water, and fwim, have their feet flat, long and 
ciliated: In thofe that employ them in digging 
‘the earth, they are broad, ferrated and fharp. 
edged; if ufed in walking only, they are long 

and 
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and cylindrical; when they are calculated for 
leaping, the femur is thick, the tibia long, and 
frequently arched. From thefe different con- 
formations it is very eafy to recognize the 
habits and mode of living even of the dead 
infect. ; 

The feet of infects are rompofed of four princi« 
pal parts, which are denominated the baunch or 
coxa, the thigh or Jereet the 6 or tibia, the toe 
or farfus. | 

Each of thefe parts is Sivectiictds in à ba of a 
horny fubftance. They move on one another by 
ginglymus, becaufe the hard fubftance being ex- 
ternal, the articulation cannot take place by lefs 
than two tuberclés. The- motion of each joint 
is therefore performed in a fingle plane, that ‘of 
the coxa excepted, as we fhall prefently fee. 

The coxa joins the member to the body, and 
moves in a correfponding cavity of the corfelet, 
-or the pectus, without being articulated in a 
pofitive manner, but as it were incafed. The 
form of the coxa varies. The infects in which 
the feet ferve for walking only, as the cerambix, 
the chryfomela, the greater number of the Hymen- 
optera, Diptera, &c. have the coxa globular, and 


- forming a real mechanical knee: but thofe in 


which it is neceflary the feet fhould poffefs that 
lateral motion which is requifite in fwimming, 
removing the earth, &c. have the coxa broad and 
flat, and, in general, its longeft diameter in the 
tranfverfe direction of the body. There are even 

fome, 
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fome, as the dytifeus, or water beetles, in which 
the pofterior coxa is confolidated with the trunk, 
and immovyeable. It is compreffed into the form 
of a plate in the é/atra, the lepi/ina, and fome 
other genera which walk very rapidly. | 

The femur immediately follows the'coxa, to 
the internal part of which it is articulated, in 
fuch a manner that, when the animal is in a ftate 
of repofe, it is parallel to the inferior furface. of 
the body. It is limited toa forward and back- 
ward motion, with refpect to the firft piece. 
The nature and extent of the motions of the 
femur appear to determine its form. In the 
infects that walk much, and fly little, as the 
carabus, the cicindila, &c; the femur has one'or 
two eminences, called trochanters, at its bafe. 
- Thefe appear to be intended for removing the 
mufcles from the axis of the articulation. 
_ Thofe that require ftrong mufcles, fuited to 
“leaping, have the thigh thick, and frequently 
elongated, as in the grafs-hopper, altica, fome 
weevils, fleas, Sc. In thofe that dig the earth, 
‘the femur, which is moved with much force, 
has an articular furface correfponding to the flat 
part of the coxa, on which it refts. This is 
- obfervable in the anterior feet of fome /rarabær, 
| fearites, mole-crickets, Sc. In fine, the form of the 
femur is always fubordinate to the kind of mo- 

tion it has to perform. | | 
The #ibia is the third joint. of the limb: It 
moves in an angle, with refpect to the femur, 
and 


~ 


+ 
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and is not fufceptible of any other direction. 
The figure of the tibia depends effentially on 
the ufes to which it is applied: this may be re-_ 
marked in the fwimming infects, which have it 
flat and ciliated; and in thofe that diz the earth, 
which have it ferrated and fharp- adpea: pps 

the #epa, mantis, and feveral others, the anterior 

foot is terminated by an unguis, and forms with 

the femur a kind of forceps, which thefe infects. 
employ to retain their prey while they devour 
it living. 

The ¢arfus or ioe of infects forms the laft 
portion of the foot. It confifts, in general, of 
feveral joints, the laft of which is Fe atel by 
one or two hooked ungues, orclaws. Thefe joints 
move upon each otfler! and fometimes they are 
capable of being oppofed to the tibia, and 
thus form a kind of pincers: The figure of the 
tarfus isalways conformable to the infect’s mode 
of life. The articulations are flender, fcarcely 
diftiné, and deftitute of tufts, or balls, in the 
great number that burrow in the earth, and fel- 
dom walk on its furface, as the AE enr bifier, 
fbberidium, fcaritis, the favages, &c. ‘They are 
flat like fins, ciliated on the edges, and often 
deftitute of claws in the infe@s that fwim, as 
the bydrophilus, water-fleas, the naucoris, Jigara, 
€c. They are furnifhed with vifcous balls, 
briftly tufts, or vafcular flefhy tubercles, in 
thofe that move upon fmooth and flippery bodies, 
as flies, chryfomele, cerambices, thripes, Gc. They 

| are 


‘ 


) 


hairs difpofed in parallel lines. 
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are formed into two mobi and sppohieiat 
claws, in infects that crawl along hairs, and hook 
themfelves to them, as common /ice, ricini, and 
mites. In the males of fome fpecies-of the 
genus crabro, and fome dyti/ci, one of the articula~ 
tions is very much enlarged, and covered ul 
| ‘ 
The tarfus is terminated by a fingle claw in 
fome may beetles, the water-fcor pion, (Fe; by two 
in the greater number of infects; and by two 
and an appendix forked in the ghana ag in ules 
. fag beetles. 


There is a particular variation with tel ped 


to the number of joints which compofe the 


tarfus. In moft of the Coleoptera, and in all the 
Hymenoptera and Diptera, it confifts of five 
articulated portions ; in the genera curculio, 
chryfomela, cerambix, and gryllus, of four; in the 
dragon-flies and ear-wigs, of three; in the anterior 
feet of the maniis, nepa, and naucoris, of one only ; 
the anterior feet of the poplin: nympbales have 
none. 

The relative proportion of the feet Ep AE ts 
a certain degree the manner of each infect’s mo- | 
tion in ulkings for example, when the legs are 
allequal, the movement is uniform, but its rapi- 
dity varies according to their length. The fpecies 
therefore which have long legs run very quickly : 
thisis obfervable in the phalangium, /pider, fcolo- . 


_pendra,afilus, rhagio,cérambix,molorchus, cicindela, 


carabus, fe, Onthe contrary, thofe that have fhort 
8 Wa | legs 


* 
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legs are remarkable for a very flow pace: of this 
kind are the julus, ticks, gall infed?s, &c. | 

When the anterior feet are longeft, they retard 
motion: this takes place in the ephemera, the 
mantis, the nepa, ranatra, and in fome of the 
… {carabæi, the cerambix,"clytra, &c. Feet of this 
kind, therefore, are of little ufe to the infect 
that is provided with them, except in enabling 

it to lay hold of bodies to hook itfelf to them. 
When the pofterior feet are longeft, they give 
to the infect the faculty of leapiay. This effect 
may be remarked in the gra/s-hoppers, crickets, 
: fleas, &c. There are, however, fome infects 
diftinguifhed for leaping, in which the pofterior: 
legs are not longerthantheothers, but they poffefs — 
this faculty in confequence of their thighs being 
very thick, and furnifhed with particularmufcles. 
Such are the altica, cicada, fome Verts and 
. fome ichneumons. 

Laftly, there are fome infects which do not 
leap, though the pofterior legs are longeft, and 
the thighs very thick. Among thefe are fome 
of the éruchi of Fabricius, the horia; œdemera, 
leucofpis, chalcis, &c. but all thefe sap en have 
a great curvature in the legs. 

We may now examine the organs of motion in 
the feet.. ‘The motion of each joint is performed: 
in a fingle plane. It is provided by only two. 
- mufcles, which are enveloped in the preceding 
joint. Thefeare an extenfor and a flexor. 

In the Coleoptera the coxe move by a kind of 


rotation 
4 


La 
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rotation on their longitudinal axis, which, as we- 
have already obférved, is fituated tranfverfely, 
and forms, with the middle line of the body, an 
angle more or lefs approaching 90°.. As the 
femur is attached to the internal extremity of 
the coxa, the diftance between the thighs is 
greateft in thofe infects in which the femur is 
moft bent with refpect to the coxa, to which it 
is articulated. It is obvious, therefore, that the 
. pofition -of the plane in which this flexion is 
made, depends upon the fituation of the coxa: 
when it is turned forward, the plane is vertical; 
when turned backward, the plane is always more 
oblique; and in the infects that fwim, it is even 
horizontal. It appears then that the almoft 
imperceptible motion of the coxa determines. 
the moft remarkable movements of the feet.’ 

‘The mufcles of each pair of coxæ and femora 
are fituated in the fuperior part of the corfelet or 
~ of the pectus. To obtain a proper view of them, it 
is neceffary to cut the body of the infect ina . 
vertical direction. 

Over the laft pair in the pectus pie is a fealy 
fubftance, in the form ofa Y. The ftalk of this 
part affords an origin to a mufcle which turns 
the coxa backward, and is inferted into its pof. 
terior edge. The mufcle which turns it for- 
Ward-ntifes froni-the back, and is inferted ii a 
thin tendon into its anterior edge. 

The mufcle which extends one femur, while it 
is approximated towards the other, is very con 

“Vox. I, Pris _. fiderable. 


1 


482 L.VI.-Morron or INVÉRTEBRAL ANIMALS. 


fiderable. It arifes from the whole branch of 
the piece, in the form of a Y, and: is inferted. 
into the internal edge of the head of the femur. 
Its antagonift is ficaated within the ut Ses the 
coxa. 

The mufcles which extend the two pairs de 
anterior femora, arife from the correfponding 
dorfal parts, and not from particular internal 
fubftances: the flexors, however, are vical 
fituated within the body of the coxa. | 

The mufcles which turn the femora arife alfo 
from the parietes of the corfelet, viz. the mufcle 
which moves it backward to the dorfal ‘part, 
and that which moves it forward'to the lateral 
part. In the water beetles, which, as. we ‘have 
obferved, have the pofterior coxa confolidated 
and immoveable, thefe mufcles feem to extend 
to the femur, which is therefore furnifhed with 
four, two extenfors and two flexors. 

The other orders of infects have nearly the 
fame conformation as the Coleoptera, | 
The mufcles of the tibia are fituated within 
the femur: The extenfor, which is fhort and 
_flender, is attached to its external edge, (the 
femur being fuppofed extended in the longitu 
dinal Aaedion of the body :) the flexor is itch 
ftronger and longer. It is fituated on the inner 
fide, and in the whole of the fuperior part. 

, There are likewife two mufcles to each joint 
‘of the tarfus: one, which is fmall, and placed 
on the fuperior or dorfal furface, acts as an ex- 

 tenfor. 


FA: 
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tenfor..’ The other, which is more confpicuous, 
and fituated on the inferior fide, acts as a flexor. 
-) The wings, as we! have already remarked, are 
members attached -to the lateral parts “of the 
pectus. They are particularly appropriated to 
flight. One entire order of infects, the Aptera, 
is deprived of'them; another order, the Diptera, 
hasonly two; but the greater number have four. 
In the latter, however, there is much variety in 
the texture of the wings. In the Hymenoptera 
and the Neuroptera the four wings are’ entirely 
membranous. Thofe of the Lepidoptera are 
covered with farinaceous fcales of different ¢o- 
Jours. Inthe Coleoptera the two fuperior wings 
ate horny cafes, more or lefs folid, called elytra. 
‘They completely cover the two inferior wings, 
which are membranous, and fold upon: each 
other,’ forming a.doubling at their external 
edge. In the Orthoptera ‘the fuperior wings 
confift of elytra or. femimembranous :cafes. 
They cover the inferior wings, which fold lon- 
gitudinally, without any tranfverfe doubling, 
the genus forficula excepted. Laftly, in the 
Hemiptera¢he inferior wings fold crofiways un 
der elytra, which are partly coriaceous, and 
partly membranous. - Aid 


In the Diptera order, there jis under each 


| wing the rudiment of another, which terminates _ 


in a little button or: fmall- folid head. : Thefe 
parts are called baltères or balancers, be- 
Fours it is fuppofed they ferve to maintain the 
2) : fist" equilibrium 


, 
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equilibrium of the infect’s body during the rapid 
motion of its wings: this much at leaft is known 


with certainty, that every time the infect ftrikes - 


the air with its wings, a very quick motion is 
perceived in the balancers. There is alfofound 
in the Diptera, between the balancer and the 
wing, a hollow membranous fcale, refembling a 
fpoon: without a handle... When the balancer 
moves, it {trikes againft this part, and appears 
in that manner to produce the well-known 
buzzing found made by flies when sk are on 
the wing. 

The mufcles that move the wings are not yet 
wellafcertained. They appear to be two kinds. 
- Some, which are {mall and fhort, are fitted to 
extend or fold the wings, at the fame time that 
they move them to or from the body: the others, 
which are fomewhat longer, are calculated to 
produce the motions of elevation and depreffion 
which the wings perform. 

The elytra of the Coleoptera, Orthoptera, and, 
Hemiptera, do not appear to affift in the action 
of flying, at leaft they are not moved in the fame 
manner by the mufcles of the pectus. 

The manner in which the wings are folded « or 
plaited merits fome confideration. Citizen 
Jurine, of Geneva, has made fome very curious 


obfervations on the appearance of the nervous 


lines and divifions of the fuperior wings in the 
Hymenoptera: he has fhewn that thefe appear- 
ances are highly characteriftic, and has founded 


fome : 


j 


ART. VI. Perrect Insects. 485 


fome very natural genera upon them. This 
method, applied to the other orders, would per- 
haps afford refults equally fatisfaétory. The 
genus cicindela, for example, has a kind of tranf- 
parent difk at the corner of the wing. The | 
wings of the forficula are folded three times 
tranfverfely, and afterwards plaited throughout 
their whole length, &c. | 

We fhall here clofe our examination of the 
organs of motion in perfect infects. 


rc I ace 3 
7 
À 
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ARTICLE VIF. 
- Of the Organs à Motion in (4 orms. 


Dis organs of motion in worms are not io per- 
fect as in caterpillars. Having neither fcaly 
- nor membranous feet, feveral of them crawl 
or drag themfelves along by the help of ftiff 
hairs or briftles, with which they are wholly or 
partly covered : of this defcription are the genera 
_ aphrodita, terebella, nereis, lumbricus, &c. Two 
kinds of mufcles contribute to their motion. | 
The one extends the whole length of the body, | 
and forms four principal fafciculi, two of which 
belong to the belly, and two to the back. Thefe | 
four mufcles may be faid to conftitute the mafs 
of the body. We find them immediately below 
the fkin. Their fibres are parallel; but their 
ist | Ti  Jength 
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length does not exceed that of the rings, being 
interrupted in the folds of each ring by a very : 
compact cellular tiffue. The ftructure of thefe 

.mufcles is, however, moft diftinétly obferved on 
the infide. We there find that they are feparated 
from each other by a longitudinal line, anden- 
veloped in a kind of fack, of a clofe cellular 
fubftance, which correfponds to each ring: of the 
“body. Thefe four mufcles produce the prin- 
cipal motions. : When thofe of the back con- 
tract wholly or partially, they raife the portion | 
of the body to which they belong: the fame 
effect, but in the oppofite direction, is produced | 
by the contraction of the ventral mufcles. 

The fecond order of mufcles in worms is par-. 
ticularly appropriated. to the motion of the 
{pines or briftles. Their number is equal to 
that of the tufts of hairs: The defcription l'E 
one of them will be ee to Sea usa ken 
ledge ofithe whole. — 

The hairs, briftles, fpines, tb &c, 
which project more or lefs from the furface of 
the bodies of thefe animals, are manifeftly move- 
able, .They are retracted and pufhed out at 
pleafure. The mufcles which produce :thefe 
motions are vifible only when the animal is laid 
open, the inteftinal canal taken out, and the fkin 
{tripped off. We then obferve that each tuft 
of hairs: 1s received in the concavity of a: flefhy 
cone, the bafe of which is attached to the longi- 
tudinal mufcles, and the apex to the internal 
Pt | extremity 
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extremity of the hairs. All the fibres which 


form this cone are longitudinal, but enveloped 


by a compact cellular fubftance. They move 
the hairs outwardly, and in the direction which 
their contraction may determine. This firft clafs 
of the mufcles, which belong to each bunch of 
hairs, may be called the protraëfors of tbe fpines. 

The motion by which the fpines are drawn, 
within the body, is produced by another fet of 
mufcles, which may be called refragors. They 
. have fewer fibres than the former; their action 
is therefore very feeble. ‘They are fituated un- 
der the internal furface of the long mufcles, at 
a short diftance from the holes with which the 
latter are perforated for the paflage of the hairs. 
They are inferted into the tufts of fpines, nearly 
on a level with the point which thefe reach 
when completely retracted. It may be conceived 
that the protractors, when they act, pufh the re. 
tractor outward; but the latter, when contract- 
ing in its turn, tends to recover the parallel 
fituation offi its fibres, and anys draws the {pikes 
‘inward. | 

1£,19 by. the help of thofe Lu and ‘the 
fpines on which they act, that the imperfect 
locomotion of thefe worms is effected. 

There is another family of worms which: want 
both fpines and briftles, and. have therefore a 
different mufcular organization, ‘Their manner 
of crawling varies confiderably from that of the 
former, 


lig ! se Their 
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Their progreflion is accomplifhed by the help 
of the two extremities of their bodies, which 
they apply alternately to the furface on which | 
they crawl. They are fitted for this kind of 


“motion by a peculiar ftructure. We may divide 


them into two orders. 

.. The firft, as the leeches, and Fra inteftinal 
worms, have the head and the tail terminated by 
a kind of contractile flefhy difcus, fomewhat 
refembling thofe of the cutile fie. The: ftruc- 
turé of thefe two difks, which perform the office 
of fuckers, cannot be eafily afcertained,: for 
when the fkin which covers them is removed, 
we’ obferve only: fome very. fmalh: fibres. inter- 
woven in different directions. : 

- Though the worms’ with fuckers ART a 
great power of contraction, it is extremely 
dificult. to trace the mufcles that move their 
bodies. ‘Their whole‘fkin may indeed be re- 
garded as one mufcle, or a kind of flefhy fack, 


 furnifhed with circular and longitudinal fibres, 


and, containing the veffels, vifcera, and glands.” 

This mufcular fkin is thick, and lined with a 

very folid and compact cellular fubftance. 
When the worm withes to change its place, 


the body is fixed at one of the extremities by the 


means of the fucker that terminates +t) the 


circular mufeles of the fkin then feparately aét, 
which elongates the animal’s body by diminifh- 


ing its diameter: when the free extremity has in 
this manner reached the place to which the 
| worm 
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worm choofes it fhould be extended, it is applied 
and made faft to that fpot by the fucker, and be~ — 
comes the fixed point of a new motion: the 
animal having removed the fucker firft made ufe 
of, draws it by the operation of the longitudinal 
fibres of the fkin, towards the fecond fucker, and 
proceeds in this manner to fix each extremity 
alternately. This is the mechanifm by which 
progreffion is effected in the worms that have 
terminating difks. , | 

The fecond order of worms which move by 
fixing their extremities, comprizes the greater 
part of the vermes inteflina. Thefe poflefs a lefs 
degree of contractile power than the /eeches, and 
their motions are therefore lefs extenfive. Their 
head, inftead of being terminated by a difk, is - 
fometimes provided with hooks, by. the means of 
which they faften themfelves to the parts they 
fuck. Such are the common tenia, the tenia fo- 
lium, the hydatigena, the heruca, the echiuorhyn- 
chug, the uncinaria, &e.&c. The difpofition 
and curvature of the hooks, which vary con- 
fiderably, have been defcribed by Naturalifts. 


. Articie VIII, 
Organs of Motion in Zoophytes. 
Due organs of. motion in the zoophyta vary 


: confiderab y in their nature, shea form, and their 
DOTE action. 


* 
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action. It is therefore neceflary to the obtain- 
ing a juft idea of thefe organs, that we fhould 

take a particular and fucceffive view of them in 

certain orders of thofe animals. There-is indeed 

often more difference as to form between one of 
the Infuforia and one of the Echinodermata than 

between a reptile and a fifh, or even between a 

fifh and fome mammalia. 

In treating of the parts which Gomtnibieant to 
the motions of zoophytes, we fhall follow the. 
“‘courfe traced out to us by. Naturalifis ;, we muft 
therefore firft examine them in the order Echino= 
dermata, the greater part of which is diftinguifh- 
ed by numerous retractile feet, and an envelope 
-more or lefs folid. | 

Thefe retractile feet are a kind af fuckers; int 
have nearly the fame organization in the thiee: | 
genera which compofe this order. Fach of thefe 
fuckers can be contnacted feparately... In their 
form they refemble a globular phial, orampulla, 
with à long tube. . They are filled with a fluid, 
and their parietes are formed of. circular fibres., 


The elongated or tubular portion of the ampulla. - 


is the only part that appears without the animal 
when the feet are extended...It is terminated 
by a kind of difk, which is concave in the mid- 
dle. The fpherical .pertion,is, fituated within 
the body. From this conftruction of the foot, 
the mechanifm of its action will be eafily under- 
 ftood.—The,liquor contained. in, the ampulla, 
 LRRRTES, by-aichange of piace, the caufe of mo~ 
tion: 
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tion: when:the foot is dent into the body, the 
fpherical portion of the ampulla is greatly en- 
larged : when the foot protrudes, the parietes of 
the ampulla contract and impel the contained 
fluid into the tubular part, which confequently 
increafes both in length and circumference. ‘In 
- the retractile motion of the foot, the tunic of 
the tube is contracted, and the liquor thereby 
forced back into the body.of the ampulla. 

The number and portion of thefe feet vary 
confiderably, even in the fpecies. This will be 
apparent from the view we are ao! to take of 
the different genera. | te 

The efi bat are covered vith a ait, cori- 

_-aceous fkin, which the animal can lengthen or, 
fhorten at pleafure. . Thefe two motions are pro- 
duced by longitudinal mufcular bands, which. 
vary as to their length and breadth in different 
fpecies, and fmaller tranfverfe bands extended 

over the whole internal furface of the, body. 
The animals included in this genus, have their 
feet difpofed in different manners, and in fome 

_ fpecies they are even wanting. In the others 
we find them either fpread irregularly over the 
whole body, fituated upon one ade on or 
placed in longitudinal rows. 

The aferias or fea-flars have the covering of 
the body of a very clofe fibrous texture, the in- 
terftices of which are filled with grains of 

_calcarious matter. of: various forms and di- 

,menfions.. This kind of cruftaceous fkin is, 
ire | | _. however, 
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however, fufceptible of a certain motion, which, 

though flow, is very remarkable. The body of — 
the animal is commonly divided into five bran- 

ches to which the féet are attached. : Thefe laft: 
are ranged in feveral files throughout the whole 

length of the branches from the mouth. ‘The 

branches are fometimes furnifhed with fpines, 

their middle portion is frequently entirely cal- 

carious, but articulated at its origin, and 
moveable upon the central part of the body.’ 

The echinus: or fea-eggs are encrufted by a 
complete calcarious fkin, the furface of which : 
is covered with tubercles difpofed in a very re- 
gular manner. Moveable fpines of various 
fhapes and fizes are articulated to thefe tuber- 
cles. It is very difficult to difcover the fibres 
by which the fpines are moved at the will of 
the animal; for in their joints we obferve only 
_ a folid ligamentous fubftance, which cannot be 
eafily cut, The feet are protruded from the 
body of the animal through holes which perfo- 
rate the fhell with'a great deal of regularity, and 
which form uniform and parallel lines, called 
by naturalifts ambulacra, becaufe they have com- 
pared them to.the alleys of a garden. ; 

The organs which produce motion in the 
other orders of zoophyta are not more apparent. - 
‘They efcape our obfervation in confequence of 
their tranfparency. A great number of them — 
have ‘their mouths furnifhed with tentacula, 
which are moveable at the will of the animal, 

lé 4 ; and - 
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and with which it feizes its prey. The medu/a 
{wim by difplacing the water with alternate 
motions, which render their bodies at the one 
time flat, and at the other convex. The coria-. 
ceous {kin which covers the adinia, poftefies fo 
extraordinary a power of contraction, that thefe 
animals can affume the moft diffimilar forms at 
pleafure. Sometimes they are flattened into à 
difk, fometimes elevated into a cone, fometimes 
lengthened into a cylinder, &c. &c. In the 
hydra we find.only fome moveable tentacula. In 
the vorticel/a and the rotifer, we can obferve, by 
. the help of inftruments, fome cilia of different 
figures turning round their axis with aftonifhing 
sapidity. 


We now clofe our anatomical view of the 
organs of motion: we have not thought it ne- | 
ceffary to defcribe their external forms, becaufe _ 
that has ‘already been done by Naturalifts, and 
_becaufe our object is merely the examination of 
their internal ftructure. | : 
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_ LECTURE SEVENTH. 


OF THE ORGANS OF MOTION CONSIDERED 
IN ACTION... 


Iw the firft part of this work we have defcribed 
the forms, the connexions, and qe relations. of 
all the organs of motion. 

Our attention has been principally directed to 
the articulations of each bone, and the particu- 
Jar action of each mufcle, and to the variations 
which thefe organs undergo in different animals. 

We fhall now confider the effect which refults 
from the united or fucceflive action of all thefe 
‘organs, in producing the general and partial mo- 
“tions performed by animals ; and examine how 
far thefe effects are modified by the different 
organs in each family. 


ARTICLE E.! 


Of Standing. 


STANDING is that pofition in which an animal 

fupports itfelf firm and erect on its legs. 
_ Ifa man, or any other animal, fuddenly dies 
while paneing, or ceafes, in confequence of fome 
othor 
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dther: Biri to make the neceflary efforts for 
preferving that pofition, all the articulations of | 
the legs yield. to the. weight of the body, and 
bend under it. : Standing is then folely the 
effect of the edusiniied action of the extenfor | 
mufcles of all the joints; the flexors contribute 
nothing to it. This isjone of the caufes which 
renders it more fatiguing to ftand long, than to 
walk during an equal time; as in walking the 
extenfors Me the flexors act alternately. 

There are, however, fome animals in which 
certain articulations are maintained in a ftate of 
extenfion, in confequence of their ‘particular 
form, and the ligaments'attached to them. ‘The 
ftork affords an example of this. The furface of 
the femur that articulates with the tibia, has in 
its middle a depreffion which receives a pro= 
jection of the latter bone. In bending the leg, 
this procefs:is lifted out: of the depreffion, and . 
removed to its pofterior edge. By this ‘motion 
the ligaments are neceflarily more ftretched than 
during the extenfion of the leg, in which the pro- 
cefs remains in its focket. Thefe ligaments 
therefore preferve the leg extended in the man- 
ner of fome fprings, w ithout RE any sie 
ance from the mufcles. 

This ftructure enables birds of this kind to 
pafs whole-days and nights on one foot wathout 
being fatigued. | | | 

It is not fo with man and rires they 
are preferved in a ftanding à Vo by the action 
i? Re of 
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of the mufcles only : but the extenfion which 
that action produces is not to be regarded as a 
ftate perfectly motionlefs. : It rather confifts of : 
very {mall alternate flexions and extenfions. 

Animals may ftand on two, on four, or on a 
greater number of feet. | 

Thofe which ftand upon two feet, may have 
the body either vertical, or inclined towards the. 
horizon. RS 


A, Standing on two feet with the body vertical: 


To retain a body in a vertical pofition, it is 
neceflary that all its parts be fo difpofed as to be © 
eafily preferved in a ftate of equilibrium ;—that 
the mufcles have the power of continually cor: 
recting all motions which might produce a devi- 
ation from this balanced flate ;—that the centre 
of gravity of the whole body fall within the li- 
mits of the plane occupied by the fupports of | 
the body, or its feet ;—and finally, that thefe feet 
be placed firmly on the ground, and fo formed 
‘as to accommodate themfelves to its inequa- 
lities. 

Man is the only animal that pores all thefe 
requifites in the neceflary degree. 

It is obvious that the more extenfive the fur- 
face which the feet include, the lefs is the dan=_ 
ger of the centre of gravity being removed be- 
yond its boundaries. ‘This obfervation applies 
peculiarly toman, whofe feet are very broad, and 

who 
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who can feparate them to a much greater dif. 
tance than the other animals. | 
* “The power of feparating the feet in man f des 
pends, rit, on the width of the pelvis, which is 
‘proportionally greater than that of all the other 
animals, who, in other refpects, poflefs fome of 
_ the conditions requifite for a perpendicular pof. 
ture; as may be obferved in the Quadrumana 
and Sarcophaga: 2d, on the length and obliquity 
of the neck of the femur, which carries that 
bone more outward, and removes it farther from 
its articulation than in any other animal. | 

‘The great fuperficiés of the human foot is a 
confequence of the tarfus, metatarfus, and all 
the toes refting on the ground. This does not 
take place fo Hee Pak in any other animal as 
man. The end of the os calcis is elevated even 
in monkies and bears, while in man, on the con- 
‘trary, it forms a downward projection to fuftain 
the foot poftériorly. The genus didelphis alfo very 
much refembles man in the hind feet, but thefe 
_ animals want all the other requifites for ftanding. 

The quadrupeds which have the tarfus longer 
than that of man, have it at the fame time nar- 
rower, and touch thé ground with ‘the points of 
their toes only. : 

Man, likewife, furpaffes all quadrupeds i in the 
advantageous form of his foot, and its aptitude 
to place itfelf firmly on the ground. | 

It is flat inferiorly, and both its edges reft 
upon the earth. In other animals the foot is 
ANGLE], KK ‘* _ commonly 
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commonly convex, or rather as in the moukies ; 
it is articulated in fuch a manner with the tibia, 
that it refts only on its external fide. This dif- 
pofition is, however, neceflary to them, as it 
gives them the free ufe of their pollex or great 
‘toe, and of their long toes. Even the length of 
the toes, which is fo ufeful to monkies in feizing 
the branches of trees, is extremely inconvenient 
when they are placed on level ground; for their 
: powérisdiminifhed, in proportion to theirlength, 
when they merely prefs upon a plane furface, 
and have no round part to encircle. The toes 
of man, on the contrary, are fhort and thick: 
his pollex is very ftrong,, and longer than the 
other toes... This conformation, which adds to 
the extent of the foot, does not occur in the 
other mammalia. It fhould alfo be obferved, 
that the human toes have neither nails nor horn 
inferiorly, which would obftruét their appli- 
‘cation to the ground, and prevent them from 
difcerning its inequalities. 

Lafily, the flexor brevis digitorum pedis in man 
is fituated entirely under the foot, and arifes be. 
fore the heel: it has nothing in common with 
the mufcle improperly called plantaris gracilis, 
which, is inferted into the os calcis, along with 
the other extenfors of the foot: the flexor longus 
paffes by the’ fide of the os calcis; fo that nei- 
_ther of thefe mufcles are confined by the heel 

when it refts upon the ground. ! 3 

On the contrary, the Papers gracilis” ferves 

even 
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even partly in the monkey, and more completely 
in the other mammiferous animals, to bend the 
toes: It paffes over the head of the os calcis; 
and its action would be obftruéted were it com- 
preffed betweeh that bone and the earth. 

The weight ofthe body tends to bend the lex 


+ forward on the foot: it is therefore tue 


in its proper pofition by°thé extenfors of the 
heel. Thefe mufcles are the gemelli and the 
foleus.. They are proportionally thicker in man 
than in the other mammalia, except perhaps in 
thofe that ate remarkable for great leaps: This 
is the reafon why man is the only animal that 
has real calfs to the legs, and why. the men that 
exercife thofe mufcles moft, as the perfons wha 
practife leaping, have them always. Picker than 
others. ee 
The thigh of man, Le ftanding, forms one 
line with the trunk and the leg: In dada beds: 
onthecontrary, it is fituated re upon the flank, 
and frequently forms an acute angle with the 
fpine. In confequence of this difference, thé. 


thigh is flat in thofe animals, and found in man. | 


The extenfors of the thigh are proportionally 
ftronger in man than in other animals: It is 


- the contrary, however, with the flexors, which, 


befides, defcend much lower on the leg in qua- 
drupeds, and thereby prevent the complete + DES 


_tenfion of the leg upon the thigh. 


In the extenfion of the leg, bhevrotula afcends. 
in a groove, fituated below, and before the femur; 
Kk 2 | this 
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this reaches higher up in man than in the other 
mammalia. 

The thigh moves upon the pelvis in every 
direction, but the weight of the body tends 
chiefly to bend it forward. ‘On this account 
its extenfors, and particularly the gluteus maxi- 
mus, are fo confiderable in man, that he is the 
only animal poffeffed of what are properly called 
hips, as he is the only one that has true calfs. _ 

‘In confequence of this ftructure, our inferior 
extremities are furnifhed with a fufficient bafe, 
and folid columns for fupporting thetrunk. It 
was alfo neceflary that the trunk itfelf fhould be 
maintained in equilibrium in all its parts. 
The firft advantage which man poffeffes in 
this refpect, confifts in the breadth of his pelvis. 
Its form is fuch, that his trunk refts on an ex- 
tenfive bafe ; and the mufcles of the abdomen, 
as well as all thofe that proceed from the pelvis; 
have a fufficient hold, at their inferior attach- 
ments, to enable them to counteract, inftantly, 
the moft minute deviations of the trunk. from. 
“its erect pofition. In all the multidigital ani- 
mals, the pelvis is fo narrow that the trunk re 
fembles an inverted pyramid. It will be eafily 
conceived, that, with fuch a form, it would be 
much more difficult to preferve the equilibrium 

of the body, were thefe animals to. attempt to: 
- ftand upon their pofterior feet. In the animals. 
that fomewhat refemble man with refpect to’ 
pu breadth of the pelvis, 3 ViZe thofe with hoofs,. 
there: 
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there are a number of other ciecmff ances % 
which prevent. that part of their ftru@ure from, 
becoming ufeful to them. Bears and floths. are 
the only animals in which the width of the pel- 

vis, which, however, is much lefs confiderable. 
than in man, is not completely counteracted. by. 
the form of the feet. Thefe fpecies, therefore, 

ftand more frequently on their hind feet than- 
any others. . : 

The fecond advantage poffeffed by man is the 
facility with which he holds his head erect. In 
treating of its articulation, we have fhewn that. 
this is owing to the pofition of the foramen mag- 
num, under the middle of the head, and the | 
horizontal direction of the eyes and mouth. 
Thefe two peculiarities are as unfavourable to 
“his progreflive motion on the four members, as 
they are ufeful to him while he preferves himfelf 
on two only. Man, walking on all-fours, could 
not fee before him: It would even be painful 
to him to raife his head, which is very heavy, 
as its mufcles are weak, and it wants the cervi- 
<al ligament. dpi 

“We obferve, befides, foie circumftances in 
the ftruéture of man, which, though they do not 
affift him to ftand upon his legs, prevent him 
from ufing the four extremities. His pofterior 
members are very long in proportion to the an- 
terior: in NE, of this, weak children, 
that cannot walk on their legs, are obliged to 

crawl on their knees, or to feparate the legs, 
gt Ea at Gs UNE in 
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in a manner that renders their pofition very con~ 
ftrained; but even then their head is fo filled 
with: blood, that they are obliged to feek fome- 
thing to cling to in raifing themfelves up. 

The duadrupeds that fometimes try to ftand on | 
their hind feet only,in order that they may either 
employ their fore-feet in taking hold of fome 
object, or avoid keeping their head too low, 
feem rather to fit than to ftand. Their trunk 
refts at the fame time on the-hind feet, as far as 
the heel, and on the buttocks: it is ftill neceflary, | 
- however, that their head and neck fhould be 
_ proportionally fmall, as in monkies, /quirrels, 

oppofums, Se. otherwife the weight of thofe 
parts would be too great for the force employed’ 
in their elevation; but even when feated, the ani- 
mal is generally obliged to refton the fore-feet, 
as may be obferved in dogs, cats, €c. 

Some quadrupeds ufe their tail as a third foot, 
to enlarge the bafe of the body; and when it 
is ftrong, it is capable of contributing to their 
fupport for fome time. We find examples of 
this in the ee ee 


B. Standing on Two Fest with the Bai 
| not vertical. 


As the anterior extremities of birds conftitute 
their wings, they cannot be employed by thofe 
animals, either in fupporting themfelves on the | 
ground, or in laine 2 epee This rendered it — 

| neceflary, 
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neceffary, that, though ftanding on their pofie- 
_Tlor extremities, they fhould be able to reach the 
earth with their bill. It was alfo a neceffary — 
confequence, of the faculty of flying, that the > 

- body fhould have its centre of gravity nearly 
under the fhoulders, in order that it might be 
fuftained by the wings. It follows, therefore, : 
that the bodies of birds muft be heavieft an- 
teriorly. Thefe two requifites are the caufes of . 
all the peculiarities we obferve in the fkeleton 
of the animals of this clafs. 

It muft alfo be obferved, that, to Hi the 
fame centre by the feet, when ftanding, it was 
neceffary that thefe members fhould be directed — 
forward: hence the great flexion of the femur, 
and that of the tarfus on the leg. The length. 
‘of the anterior toes alfo contributes to extend . 
farther, in the fame direction, the furface on — 
_ which the line of gravitation falls; and i in gene- _. 

ral, the length of thefe toes is fuch, that Tinea 
can eafily ftand upon one leg, without allowing 
the vacillatory motions of the body to remove 
that line beyond fo broad a bafes:. ,. 

The birds which have their feet fituated far 
back on the body, as the grebes, and the penguins, 
are obliged to fupport themfelves in ‘nearly a 
vertical pofition. 


The length and flexibility of the AK: is alta a, 


of very great ufe, in varying the pofition of the 
centre of gravity, foas to preferve the equili- 
 briumof the body. In flanding, birds generally 

| KE à. | Carry 
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carry the head ercét : in fleeping, they turn it. 
towards the back,.and place it under the wing, . 
in order to lay the greateft weight on | the point — 
above the feet. | 3 

At the commencement of this Lecture we | 
defcribed the mechanical means by which the _ 
long-legged birds keep the tibia extended onthe 
tarfus, without any voluntary contraction of their 
mufcles. Borrelli long ago explained the me- 
chanifm by which perching birds clafp the. 
branches of trees, and maintain their hold with- 
out a conftant attention, and even fleep in that 
pofition. Itconfifts in the tendons of the flexors 
of the toes paffing over the articulation of the 
heel, and their union with a mufcle which 
comes from the region of the pubis, and paffes. 
over the knee. By the flexion of thefe two: 
articulations the tendons are neceffarily- drawn 
upward, which caufes the toes to bend. In 
confequence of-this conformation, the knee and 
the heel, even of a dead bird, cannot be bent 
without producing at the fame time an inflexion 
of the toes. The mere weight of the body of. 
birds, prefling down the femora, and tibia, is 
therefore fufficient to make their toes grafp any 
twig on which they choofe to perch. Jam not 
of opinion that the objections which have been 
made to this ingenious explanation are well 
founded, or that the theories which have been 
offered in its ftead are admiffible. | 


} 
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C. Standing on Four Feet. 


We have already pointed out the caufes which 
prevent quadrupeds from ftanding erect. ‘Thefe 
caufes become the more powerful in proportion 
as the animals are more completely quadrupeds ; 
that is to fay, as they are lefs capable of dif- 
penfing with the ufe of their four feet in ftand- 
ing, and as thefe members are provided with a 
peuutiae ftructure calculated to faveur that pofi- 
tion. | 7 

An animal Shich ftands on four AR is fup- 

ported on a very confiderable bafe ; but, in con- 
_ fequence of the weight of the head and neck, 
the centre of gravity is fituated nearer to the 
fore than the hind legs. It follows, therefore, 
that the anterior extremities, which give no 
fupport to the human body, fuftain almoft the. 
whole burthen in quadrupeds. They are there- 
fore furnifhed with very ftrong mufcles, par- 
ticularly thofe of the fore-arm, as we have fhewn 
in defcribing them. The fituation of the fcapulæ 
being very low, the body is fuftained between 
them by the ferratus magnus, which is much 
larger than it is found in man. In fhort, all 
that the pofterior extremity feems to want in 
mufcular force, appears to be transferred to the 
anterior. | 

As the head inclines wits the horizon, and 
is projected forward by a neck which is often . 


very 
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very long, it requires very powerful means to | 
fuftain it: they are found in the great fize and 
extenfive attachments of the mufcles of the neck, 
and the ftrength of the cervical ligament. Thefe 


. are two peculiarities that do not exift in man, : 
whofe head i is fupported by its vertical pofition. 


The ftrength both of the mufcles and ligament 
is in proportion to the weight of the head and 
the magnitude of the horns. But when they 
have to raife burthens of an extraneous nature, 
as is the cafe with the mole, the mufcles are fur- 


_prifingly ftrengthened, and the cervical ligament 


is offified. 

The body hangs between the four legs, and 
tends by its weight to bend the {pine downward. 
This effect; however, is counteracted “by the 
abdominal mufcles, and particularly by the 
mufculi reéti, which produce a curvature in 
the oppofite direction. The extenfors of the 
fpine do not affift in the operation; on the con- * 
trary, their action aids that of the weight of the 
trunk. :: The abdominal mufcles act with pe- 


_culiar, force in bending the vertebral column 


upward, and giving it an arched-like form in 
allithe mammalia that are covered with fcales or 


‘fpines, and which are accuftomed to roll them- © 


felves up on the approach of danger, as the bedge- 
bog, the armadillos, and the pangolins.. Thefe : 


mufcles are therefore ftronger in them than in — 


the other families. ‘The long-tailed pangolin, or 


phatagin, has two tendinous, and even almoft 
offified, 


\ 
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oflified, ‘productions, which extend from 1e) 
xiphoid cartilage nearly to the pelvis, 

The legs of mammiferous quadrupeds. move 
forward anid backward in planes nearly parallel. 
to the fpine, and not far diftant from the middle: 
plane of the body upon which the weight, 
operates.. In oviparous quadrupeds, on the 
contrary, the thighs are directed outward, and . 
the inflexions of the limbs take place in planes 
perpendicular to the fpine. In the latter cafe, 
then, the weight of. the body acts with a much 
longer lever in oppofing the extenfion of the 
knee. Thefe animals, therefore, have the knees 
always bent, and the belly dragging on the 
ground between their legs. On this account 
| they have received the name af reptiles, 


RACE tt 
. op 


| Of Walking. 


Ar the progreffive motions ty which man and 
‘the inferior animals remove their bodies from. 
one place to another, require that a determinate — 
velocity fhou]d be communicated, in a particu- 
lar direction, to theircentres of gravity. To effect 
this, it is neceffary to extend a certain number 
of articulations, which have been more.or lefs . 


bent, 


— 
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bent, and having fuch a pofition that their ex= 


tenfion may be eafy on the fide to which the 


céntre of gravity inclines, and difficult on the 
oppofite fide, in order that the principal part of © 


the movement may take place i in the former 


direction, 
The body of an apa anion attempts to 
make a complete change of pofition, may be 


. compared to a {pring divided into two branches, 
- one of which refts upon a refifting body. If 


thefe branches, after being brought together by © 
external force, are again fet free, their elafticity 
will tend to make them recede equally, until © 
they form the fame angle with each other which 
they formed before their compreffion. But the 
branch which bears againft the fixed body not 
being able to overcome its refiftance, the move- 
ment will wholly take place in the oppofite 
direction, and the fpring’s centre of gravity will 
be forced from the refifting body with more or 


lefs velocity. 


This is the moft fimple and Se ae which 
can be formed of the progreflive motion of 
animals. The flexor mufcles of the part which 


‘they employ in each kind of movement, repre- 


fent the external force that comprefles the 
fpring. The extenfors correfpond to the elaf- 
ticity which tends to make the branches fly ~ 
afünder, and the refiftance of the ground, or : 
that of the fluid in which they move, teprefents | 


thé obftructing body. 
eta Walking 
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Walking is a motion on a fixed furface, 1 in 
which he centre of gravity is alternately moved 
by one part of the extremities, and fuftained by 
the other, the body never being at any time 
completely fuf pended over the ground. By this 
definition it is diftinguifhed from Zeaping, in 
which the whole of the body is projected into 
the air; and from running, which is only a 1e 
ceffion of fhort leaps. 


A. Walking on Two Feet. 


Oe cate ats which fland oped on two Hep, fuch 
as man and birds, walk alfo on two legs. But 
feveral quadrupeds that cannot ftand on acitece 
but with great difficulty, may yet move in that 
pofture for fome time with faficient eafe. This 
arifes from its being in general lefs painful to 
walk than to ftand, the fame mufcles not being 
continued fo long in action; and alfo, it is lefs 
difficult to connect the unfteady motions of' the 
body by contrary and alternate vacillations, (a ’ 
thing eafy in walking,) than it is to prevent 
them altogether. 

When man intends to walk on even ground, 
he firft advances one foot: his body then refts 
equally upon both legs, the advanced leg 
making an obtufe angle with the tarfus, and the 
other an acute angle. The ground not yielding 
to the point of the foot, the heel and the reft of 
the leg muft of neceflity be raifed, otherwife 

| the 5%: 
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the héel could not be extended. The pelvis 
and trunk are confequently thrown upward, for- 
ward, and fomewhat in a lateral direction. In : 
this manner they move round the fixed foot as à 
centre, with a radius confifting of the leg belong+ 
ang to that foot, which, during this operation, 
continually diminifhes the angle formed with the 
tarfus. The leo which communicated this im- 
 pulfe is then thrown forward, and refts its foot 
upon the ground; while the other, which now 
forms an acute angle with its foot, has the heel 
extended in its turn, and in like manner makes 
fhe pelvis and trunk turn round upon the former 
Tt will be feen that by thefe movements the 
centre of gravity of the body is carried forward 
at éach progreffive ftep, inclining, however, at 
the fame time, to the right and left alternately, 
fo as to be fupported by each lee in its turn. 
It wilFalfo be feen that each en) immediately 
on extending its heel, bends and rifes, in order 
to its being moved forward; extends in order to 
reft its foot upon the ground; turns upon this 
foot as on a fixed centre, fo as to fupport the | 
weight of the body ; and then extends its heel 
-ancw, ih order to transfer this. weight to thé 

other leg: 
» Each leg fupporting the body in its turh, in. 
the fame manner as in the pofition of ftanding 
en one foot, the extenfors of the thigh and the 
“knee are then brought into aétion, to prevent 
thefe ; 
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thefe articulations from giving way. The flexors, 
too, of the fame articulations, act immediately 
after, when that leg, having thrown the weight 
of the body on the other, muft be raifed pre- 
vioufly to its being carried forward. The three 
_ principalarticulations of each leg.are fituated in 
contrary directions, in order that, during their 
_ flexion, the foot fhould be raifed immediately 
over the place) it occupied during their exten- 
-fion.., Were not this the cafe, it would be im- 
_poflible to bend them without shrowing the Apt 
forward or backward. | 
It is the impoffibility of regulating this un= 
dulatory motion in a manner perfectly equal on 
both fides, that prevents man from walking in 
a ftraight line, or even from kceping an uniform 
direction, if he be not very careful to correct his 
deviations. This is the reafon why a man can- 
not walk in a ftraight line with his eyes fhut, 
In walking dot an inclined plane, or de- 
hais a ftair-cafe, the advanced leg is placed 
lower than that which remains behind, and-the 
body would fall on it with a fatiguing land 
dangerous pirate were it not carefully checked 
by means of the extenfors of the hip, which per< 
mit it to defcend only by degrees. This is 
the reafon of the loins being fatigued in de- 
fcending. | 
in walking isan on an ‘inclined plane, or 
in afcending a ftair-cafe, it is requifite, at each . 
Step, not Font to Mn the body horizontally, 
as 
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‘as in walking on level ground, but to bear it 
up againft its own weight, by means of the ex- 
\tenfors ofthe knee of the advanced leg, and thofe 


of the heel of that which is behind: this is the 


réafon of the knee and calf of the leg being 
fatigued in afcending. We have then an ad- 
vantage in inclining the body forward, becaufe 


the lever by which its weight a@s on the knee 


“is fhortened in an equal proportion. 
In walking with a very wide ftep, one feels 


a fatigue fimilar to that produced by the action: 


of afcending ; becaufe the legs being confider- 


ably apart, the body finks lower at the moment. 


of their feparation, ‘and ‘it is neceffary that it 
fhould be proportionally raifed when turning 
alternately on each leg. . ) 


Man feldom {wings his arms in ‘order to. 


affift his walking, except in a very narrow path. 


from which he cannot depart ; and then he em- 
“ploys all poffible means to correct the vacillatory 
‘motion of the body. But apes always require 
the ‘affiftance of thefe extremities in walking, 
“and thofe which have the longeft arms ufe them 


with the greateft advantage, as the long-armed . 


monkey, and the orang outang. 


B. Walking on Four Feet: 


In the action of walking, a quadruped firft 


flightly bends the articulations of the hind legs, 


and,then extends them in order to carry forward 
| the 


-~ 


the body. The breaft being thrown forward by 
this movement, to which the extenfors of the 
knee and the heel particularly contribute, the 
fore-legs become inclined backward; and’ the 
- animal would certainly fall, did it-not inftantly 
throw them forward in order to fupport itfelf. 
Ir then draws up the trunk upon the fore-legs 
fixed in this pofition, and the ie legs are again 
brought into action. 

But it muft be obferved, that het movements | 
are not performed at the fame moment, by the 
two legs of each pair in the action of walking ; 
for, in that cafe, the animal would neceflarily be 
completely fufpended for a moment over the 
ground ; and its motion would then be no longer 
a walk, but a: fucceffion of leaps, particularly 
denominated a full-gallop, of which we fhall 
treat. in the fequel. 

Each ftep is executed by two legs only ; ; one 
belonging to the fore-pair, and the other to the 
hind-pair; but fometimes they are thofe of the 
fame fide, and fometimes thofe of the SPESES 
fides. 

The latter is that kind ty motion in horfes 
which grooms term a pace. . The right fore- 
leg is advanced fo as to fuftain the body, which 


is thrown upon it by the extenfion of the left ~ 


hind-foot ; and at the fame time the latter bends 
in order to its being moved forward) While they 
_are off the ground, the right hind-foot begins’ to 
extend itfelf, and the moment they touch it the 
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left fore-foot moves forward to fupport the im- 
pulfe of the right foot, which likewife moves 
forward. The body is thus fupported say 

nately by two legs placed ina diagonal manner. 
When the right fore-foot moves in order to 
fuftain the body, pufhed forward by the right ° 
hind-foot, the motion is then called an amble. 
‘The body being alternately fupported by two 
legs of the fame fide, is obliged to balance itfelf 
to the right and left, in order to avoid falling ; 
and it is this balancing movement which renders 

the gait fo foft and agreeable to women and per- 
fons: ina weak ftate of body.’ 

. In the animals that have the fore-fect tonger: 
than the hind, and have their ftrength chiefly in 
the anterior part of the body, the principal im- 
pulfe is given by extending the fore-foot. The 
hind-foot then rifes to follow it, and it isnot | 
until the moment that the latter extends itfelf — 
in its turn, that the fore-foot is raifed. This is 
the manner in which the giraffe is faid to move. 

But when the fore-legs are greatly :difpropor- 
tionate to the others, and particularly when the 
pofterior extremities are feeble and badly arti- 
culated, as in the /oths, the animal is obliged to 
drag itfelf onward, by firft extending the anterior 
legs, and then bending them fo as to draw the 
body after. them ; the hind-legs affording but , 
very littleafliftance by their impulfion. Itis this: 
circumftance which renders the Pise ve ‘of 
the floths fo laborious. 

Thofe: 
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Thofe animals which have their fore-legs — 
very fhort in proportion to their hind ones, 
would be incapable of fufficiently fupporting 
their bodies, and muft fall down forward on each 
impulfe of the latter, had they not the precau- 


ition to make a prancing movement ; that is, to 


raife the anterior: extremities entirely off the 
ground, previoufly to their being impelled on- — 
ward by means of the hind-feet. Accordingly 
fuch animals cannot in propriety-of language 
«be faid to walk; they only move forward by 
leaps.” This is the cafe with the greater part of | 
the Rodentia, fuch as the bares, the rats, and par- 
ticularly the jerdoas. Indeed thefe animals can- 
not be faid to walk at all, except in the action 
of afcending. When they attempt to walk flowly 
on level ground, they are obliged to move them- 
felves by the fore-feet, and merely to drag after 
them the hind-pair. This may be obferved in 
rabbits, and ftill more diftinctly i in frogs. 

When the hind-feet are very much feparated, 
their impulfe becomes more lateral. It thence 
refults that, at each ftep, the trunk is alternately 
impelled fide-ways, and that thé line of motion 

becomes crooked. This may be remarked in 
the fwimming animals, whofe manner of life re. 
quires that there fhould be a confiderable fpace 
‘between the hind-legs; fuch as the ofters, the 
deavers, the tortoises, Se.” , 


a 
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| a Arricre II. | 
Of the Aëtions of Seizing and Climbing. 


AN, and a cértain number of other animals, 
are capable of feizing objects, by furrounding — 


. and grafping them with their fingers. For this 


putpofe it is neceflary that their fingers fhould 
be feparate, free, flexible, and of a certain length. 
Man has fuch fingers on his hand only; but apes 
and fome other kinds ofanimals have them both 

on their hands and feet. | 
Only man, apes, and lemurs, have the thumb 
feparate, and capable of being oppofed to the 
other fingers, fo as to form a kind of forceps. 
Thefe are therefore the only animals thatcan hold 
moveable objects in a fingle hand. We fhall fhew 
hereafter the great difference between the hand 
ofthe ape and that of man, and the’ advantage 
which the latter pofleffes for all delicate opera- — 
tions, in which it is neceffary to handle, or 
pinch minute bodies. The other animals, that 
have the fingers fufficiently fmall and flexible — 
to enable them to take up objects, are obliged 
to hold them in both hands. This is the cafe with 
Squirrels, rats, oppoffums, Sc. Others which have 
_ the toes fhorter, and which befides are under the 
. néceffity of refting on their fore-feet, as dogs and 
‘cats, can only hold fubftances by ee them | 
uponthe ground with theirpaws. Laftly, thofe 
that have the toes united and drawn together un- 
der 
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der the fkin, or enveloped in corneous hoofs, are 
incapable of exercifing any prehenfile power. 

We have. already fhewn that perfect prehen- 
fion always requires the power of rotating the 
. hand upon the fore-arm, and that in all the 
animals which poffefs thefe faculties, the bones 
_ of the fhoulders fhould be fo fituated as to pre- 
vent the difplacing of the fcapula forward. 

The faculty of feizing or grafping firmly is 
particularly ufeful to animals in that fpecies of 
progreffion called climbing. This motion confifts 
in hanging from, and ftrongly grafping the in- 
equalities of branches, or any other object fufcep= 
tible of being feized or grafped, and rifing in this 
manner by fucceflive efforts, in.a direction ap 
pofite to the animal’s weight. 


Man is a very indifferent climber, becaufe he 


can only grafp with his hands. His feet are 


merely fitted for fupporting him, and this cir-\ 
cumftance gives them much lefs fecurity in ele, _ 


_vating the body. by the extenfion of the heels 


and knees. He is obliged to employ his arms : 


chiefly by extending them forward, and drawing 
up his body after them when he has -fixed his 
panes. 7 

. Of all climbers the Death nes animals 


are the beft. They can feize equally well with 


‘their four extremities ; and the pofition of their 
“hind-feet, the foles of which turn inward, inftead 
of being directt&i downward, is sal farther 
favourable to them. 
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The other animals that climb conftantly, as 
the oppoffums, the phalangers, the ani-caters, and 
the flotbs, have a fimilar conformation. The 
two firft have the thumb almoft always directed — 
backward; and forming a kind of heel, very 
powerful in its operations. The /loths and the 
ant-caters have a confiderable: protuberance on 
the heel, which accomplifhes i ina certain degree 
the fame effect. 

Several Quadrumana, the oppoffums, pialaws 
gers, and aut-eaters, may be faid to have a fifth 
member which affifts them in climbing. They 
can feize bodies with their tail almoft as power- 
fully as with the hand. The mufcles which 
produce this motion do not différ from thofé 
of other tails, except in POIVRE a ere 
degree of force. : 

The animals of the cai genus climb by fiche 
their fharp cutting and hooked claws into fub- 
ftances. We have already explained the man- 
ner in which their nails are retained between the 
toes, with the point elevated, independently of 
the will of the animal, by two elaftic ligaments. 
When they with to ufe them, they are protruded 
by the action of the flexor profundus digitorum, 
which moves the laft phalanx on the preceding 
one, and direéts the point of the nail downward. 
This is the mechanifm Which enables cas to feize 
moveable objects, and to’tear their prey. 

The difpotition of the ligaments is very differ- 
entin the Wo/bs. Their nails are naturally inflect- 

| i ed 
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ed under the toes, and when the animal wifhes 
to ufe them, it is obliged to raife them by the 
extenfor mufcles. Thefe toes, befides, are not 
very convenient, as they are compofed of only 
two phalanges; one of which. is very fhort, and 
the other entirely covered with the nail. The 
metacarpal bones, too, are RES together, and 
dmmoveable. - 

The climbing birds likewife fix chemelves to - 
the inequalities of the bark: of trees by their 
claws. It is the pofterior toes which are chiefly 
ufed in fupporting them, and preventing them 
from falling.. Some genera, as the creepers and 
the uui-hatches, have only one pofterior toe; the 
_ greater part have two. The wood—peckers, and the 
creepers, have another fupport in their tail,’ the 
quills of which are very ftiff, and capable, of 
being ftrongly fixed upon the furfaces over 
_which thefe birds climb. | 
_ Birds can only exercife the faculty of prehen- 
_fion with their feet; but as thefe are neceflary to 
_ fuftain them, few genera employ their toes in this 
manner, except when flying, becaufe then their 
feet are free, or fometimes in fwimming with a 
__ fingle foot, as the pelicans and the cormorants. 
Some birds can lift food to the mouth with 

one foot, while they ftand upon the other. : The 
- parrots and the ow/s are moft remarkable for the 
eer site of this faculty ; the former on account. 
ef the convenient difpofition of the toes, and the 
jatter in confequence of the weight of the head, 
L | Ms | which 
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which would occafion them to fall frequently 
were they always to extend it downward in or- 
der to peck. | 

Wading birds, being capable of -irherpinig the 
articulations of their legs in an extended ftate, 
~ without much effort, are alfo -frequently ac- 
cuftomed to ftand on one foot: to balance them- 
felves more perfectly in this pofition, they holda 
ftone or fome other heavy fubftance in the other. 
. The forceps, like hands; and prehenfile tail 
of the camelion, feem to give to that ani- 
mal, though belonging to the clafs Amphibia, a 
form not lefs advantageous for climbing than 
that of the Quadrumana among mammalia. 


À : 


=: ArrTicre IV. 
Of Leaping. 

Lxaprxc is a motion in which the body rifes 
completely from the earth, darts as it were into 
the air, and remains without any fupport for a 
momentary period, the duration of which de- 
pends upon the force of the projection. ae 
Leaping is performed by a fudden extenfion 
of all the inferior articulations, ‘immediately 
‘after they have undergone an unufual degree of 
‘flexion. ‘This extenfion gives to the bones that 
compofe thefe articulations, a violent motion, 
the impulfe of w ee Dome communicated to.thé 
centre 
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centre of gravity of the body, it is projected with 
a determined velocity, which is more or lefs in 
oppofition to its weight. 

A leaping’ body may then be colic as 
a projectile which gradually lofes the acquired 


ov velocity by which it afcended, bécaufe the power 


of gravity is every moment counteracting that 
velocity. The projectile force therefore being © 
given, we may afcertain the arch a leaping body 
will defcribe in the air, and the time and place — 
of its defcent. 7 

The projectile force, aid PE ÉSTE the 
extent of the leap, depends on the proportional 
length of the bones and the ftrength of the muf- 
cles. The animals therefore that leap beft, are 
thofe which have the pofterior legs and thighs 
longer and thicker than the anterior, as the 
kanguroos, jerboas, frogs, altice, grylli, fleas, &c. 
| The fmall animals leap proportionally much 

farther than the larger.’. This muft be obvious, 
if we confider, that when the projectile force im= : 
prefled on two bodies is in proportion to their 
different magnitudes, their velocity will be 
equal, and that the extent of the fpace through 
which they will pafs depends entirely upon their 
refpective velocities. The leaps of. {mall and 
large animals are therefore nearly equal. 

The-direction of a leap depends on the fitu- 
ation’ of the centre of gravity, with refpect to 


: the member by which the impulfe is given. 


This is the: TRaton why man and birds are the. 
| ony 
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- only animals which can leap vertically, becaufe © 
they only have the trunk fituated above the. 
members, by which the leap is effected. They 
may, however, leap forward, by imprefling a | 
greater degree of force on the rotatory motion — 
of the thigh than on that of the leg; or they may 
even ep backward, op making a contrary ex- 
ertion. | 

ce and moft infects can aoe leap 
forward. Spiders, however, which have feveral 
: long feet on each fide of their Pose can leap 
fideways, as well as forward. 

Running is a feries of low leaps performed al- 
ternately by each leg. It only differs from walk 
ing in the body being projected forward at each 
ftep, and in the pofterior foot being raifed before 
the anterior touches the ground. It is more ra- 
pid than the quickeft walking ftep, becaufe the 
acquired velocity is preferved and augmented at 
each bound by the new velocity which is added 
to it.’ ‘An animal therefore cannot ftep inftan- _ 
taneoufly when running, though a ftop may be 
made in walking at each ftep. The velocity ac, 
quired by running is advantageous in leaping 
forward, as it adds to the velocity of the leap it- 
felf in the fame direction, but it would prove 
unfavourable to a vertical leap, and even entire- 

ly prevent it. An animal in running inclines 

its body forward, in order that the centre of gras 
vity maybe in the proper pofition for receiving 
an Ample in that direction from the pelea 
Hh ee vies. 
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leg. It is alfo obliged to move the anterior leg 
rapidly forward, to guard againft falling. The 
leaft obftacle which would ftop this leg, and pre- 
vent it from reaching the ground foon epcaeh to 
fupport the body, would occafion a fall. 
Interruptions of this kind are, on account of 
the greater velocity, much more dangerous in 
running than in walking. Onthat account, too, 
, falls occur moft frequently i in the former motion. 

Man never varies his manner of running, except 
in taking longer or fhorter fteps, or in giving to 
his motion a greater or lefs degree of rapidity; 
but quadrupeds vary their mode of running by 
the different order in which they raife each foot, ! 
_ or bring it to the ground. 

- Trotting is a mode of running in which the 
feet diagonally oppofite rife at once, and fall 
‘at once, each pair alternately, but in fuch a 
‘manner that, for à moment, all the four feet are 
off the ground. This ‘produces a regular mo- 
tion, and the found of the animals: fteps are 
‘heard two and two in fucceffion, © 

Galloping is a running motion in which the 
animal raifes the anterior feet at each ftep, and 
throws the body forward by the extenfion of the 
pofterior feet... When the two fore-feet defcend — 
at the fame time, and are followed by the two - 
hind-feet alfo defcending together, the motion 

is called a full gallop, which is the moft rapid a 
borfe can perform, and the only mode of running 
in dogs, bares, &c, ‘An this: kind of pe the 
eS EE | € ; ae ire 


524 L. VIT. Orcans or Morion In Acrion. 


fteps of the horfe are likewife heard by two 

beats at a time, The common gallop i is when the 
two fore-feet are lifted unequally and fall one 
after another. This may be divided into gallops . 
in which the horfes footfteps are heard by a> 
feries of ¢hree.or of four beats, becaufe the pof- 
terior feet may fall to the ground either both 
together, or one after the other. All thefe cir- 
cumftances have been fufficiently explained BY: 
riding-mafters and hippotomifts. 

There are feveral kinds of animals which 
leap by the means of organs different from feet, 
but always by a fudden extenfioa of feveral ar- 

, ticulations. 

Serpents leap by folding’ ues bodies. into 
feveral undulations, which they unbend all at 
once, according as they wifh to give more or 
lefs velocity to their motion; fome may be af- 
fifted by the fcales of. their belly, whieh they 
can elevate and deprefs, but only a few genera 
are capable of employing this means, 

Some fifhes alfo leap to the tops of cataracts 
‘by bending their bodies ftrongly, and afterwards 
unbending them with an elaftic {pring. | 

The long-tailed cray-fyhes, particularly the 
Jorimps, leap by extending the tail after it has 

.béen previoufly bent under the body. 
… The larva of the fy, vulgarly called the mag- 
got, forms itfelf into’a circle, contracts itfeli as 
much as poffible, then fuddenly unbending, 
darts forward to a confiderable diflance. 

ane 
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The podure have a tail formed of two articu- 
lations, which being inflected: under their ab- 


domen, and afterwards extended, enables them 
to make very confiderable leaps. ‘ 


| Articre V. 
Of Swimming. 

Lane commonly takes placeon a fixed fur- 
face, which poffeffes the power‘of refiftance, in 
_ confequence of its magnitude and its. firmnefs. 
Though this furface yield to a certain degree, 
in confequence of being either foft or elaftic, 
leaping can ftill be performed; but the retro- 
grade motion of the furface produces a diminu- 
tion in the velocity of the leap, compared with 
that which is made from firm ground; and the 
velocity is always greater in proportion as the 
refiftance is perfect. To continue the example 
which we before adopted, of a {pring of two 
‘branches tending to feparate from each other, it - 
is evident that if one extremity did not ex- 
‘perience a greater refiftance than the other, the 
- middle of the fpring would not change its place: 
but in proportion as there is a difference in the 
refiftance, a motion muft be produced in the 

direction oppofite to the refifting body. 
Swimming and flying are leaps which take 
place 
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place in fluids, and are produced by the refift- 
ance thefe fluids make to the impulfe of certain 
furfaces, which fwimming or i animals 
move with great rapidity. , 

This velocity is neceffarily great in proportion 
. to the rarity of the medium. The mufcles 
which produce it require, therefore, a force vaftly 
fuperior to that which is neceffary for a fimple 
leap upon a folid furface; but there is ftill 
another requifite for motions which take place 
in fluids:* The body being entirely furrounded 
by thefe mediums, would find an equal refift- 
ance on all fides, and the velocity acquired by 
ftriking the fluid pofteriorly, would foon be 
overcome by the quantity that muft be difplaced 
anteriorly, if the animal had not the power of 
confiderably diminifhing its furface immediately 
after it has ftruck the fluid. 

Swimming and flying belong to different 
claffes of ahimals. There are foie! however, 
which unite both thefe fpecies of motions; but 
the one is performed in the moft perfect manner 
by fifhes, and the other by birds. We fhall, in 
the firft place, confider the means which thefe — 
two claffes employ, and compare them after- 
wards with thofe employed by ae dar of 
other claffes. 

As all birds do not fly, fo all fifhes de not 
fwim. Thofe which fwim beft have the body 
- fomewhat elongated, and moderately compreffed. 
An animal may either fwim in an horizontal 

plane, 


- 
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plane, or in a direction more or lefs inclined. | 
We fhall, in the firft place, confider this motion | 
as it takes place in a horizontal plane. A fifh, 
when in equilibrium with the water, (a ftate in 
which it can place itfelf by means which we | 
fhall hereafter explain,) and withing to advance, 
bends its tail in two different directions, fimilar 
to the figure of the letter S, by the means of 
thofe ftrong and complicated lateral mufcles 
which we have already defcribed.. The animal 

then extends the dorfal, the anal, and the caudal 
_ fins, as much as poffible, in order to augment the 
furface of the tail. This member is next extend- 
“ed with great velocity, and according to the 
principle we have eftablithed above, the refitt- 
ance of the fluid, that is to fay, the difference of 
the velocity it admits, with that which the effort 
of the fifh tends to imprefs upon ir, anfwers, as 
it were, inftead ofa folid furface. The body of . 
the fifh is therefore impelled forward by the 
remainder of that velocity. 

The water before the fith gives lefs refiftance 
- toits progreffive motion; 1{t, becaufe the velo. 
city by which it advances is much lefs than that 
which it employs to extend the tail; 2d, becaufe 
when the tail retugns to a right line, the fifh 
prefents to the fluid only the thicknefs of its 
body, which is far from being confiderable. 

It is neceffary that the fith fhould bend its 
. tail again to give a fecond firoke to the water. 
This motion, however, 1S. directly contrary to 


that 
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shat by which the tat 4 is extended, and Brodpeae 
in the fluid, a refiftance in the oppotite direction, © 
which would be equally powerful, and would — 
completely counteract the animal’s progreflive 
motion, if the furfaces of the body remained the 
fame; but the dorfal and anal fins are then laid 
ieee upon the body; the caudal fin becomes 
folded and narrow; befides, the curvature of the 
tail takes place very flowly, while its extenfion 
is fudden and violent. : After having returned 
to the right line, the tail is incurvated a fecond 
time; it then bends*precifely in the oppofite 
dire@ion, and the impulfe which refults from it © 
having an equal obliquity, but oppofite to that 
which refulted from the firft ftroke, the courfe 
of the body is rendered ftraight. 

It is by ftriking thé water with more force 
on one fide than on the other, that the fifh is 
enabled to move to the right or the left, and to 
turn horizontally. 

With refpedt to the power of rifing or Aisne: in 
the water, i it appears in the greater numberof fF ilies 
to depend on the air-bag or fwimming-bladder. 
We fhall defcribe the form, the connection, and 
the ftructure of this important organ, when we 
treat of fecretions. At prefent we can only con- 
fider its ufe in progreffive motion. It is fuf.. 
ficient to obferve, that it is a bladder of greater 
or lefs magnitude, fituated within the Abd en 
clofe to the fpine, fometimes fimple, fometimes 
double; but, in the latter cafe, the two parts 

| | communicate 
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communicate by a {mall canal. ‘There is fre- 
quently a duct which leads from this bladder into 
the cefophagus or the ftomach; but it appears 


that the air contained in the bag cannot pafs 


through this duct without the confent of the 
animal. This air is produced; as I think I fhalt 
be able to prove in the Lecture already referred 
to, by the means of certain organs, which fepa- 
rate it from the blood, and in à healthy fith it 
keeps the bag always difterided. 


When the air-bag is burf, the fith is no Lan 


able to rife in the water, but remains always on 


its back. Et follows, therefore, that this bag ¥ 


communicates to the back the degree of levity 
proper to preferve it uppermoft, and that in the 
ftate of its gréateft extenfion, it renders the 


whole body ‘fiificiently light to enable it to. 


Afcend in the water. . There até even: fome 


fifhes which are capable of being fo dilated by \ 


the heat, that when they remain for fome time 


on the furface of the water, acted upon by an 


“drdent fun, they cannot fufficiently comprefs 


this bag to enable them to defcend again. Bur 


in an ordinary ftate the fifh can comprefs the 


_ bäg precifély to that degree which is neceflary 4 


-_ 


to preferve an equilibrium with the water when — 


it wifhes to remain in an horizontal plane. It 
comprefles the bag ftill more when it withts to 
' Gefcend. 
‘This. conte is sdcehmolithed by the 
lateral mufcles of the body, which tend toicon- 
Vos. I. A NET : tract 
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tract the bladder by elongating it. .In”this 
manner, though its furface remains equal, ita - 
capacity is diminifhed, fince it is pare Ford, 
from a fpherical form. 

Fifhes that have no air-bags, poffefs lefs : 
facility in changing their elevation in the water. 
‘Fhe greater part remain at the bottom, unlefs 
the Tapannion of their body enable them to 
ftrike the water from above downwards, with 
great force. This the rays do with their large 
pectoral fins, which are very properly called 
wings, fince the means thefe fifhes employ in 
elevating themfelves, are precifely the fame as 
thofe employed by birds in flying. 

The pleuronefes ftrike the water from above 
downwards, with the fides of their bodies, be- 
caufe they do not {wim like other fifth, with the | 
back upward, and the belly downward, but in a 
very oblique pofition, which they are compelled 
to take in confequence of their eyes being het 
fituated on the fame fide of the head. 

As the rays and the pleuroneées cannot con: — 
veniently ftrike the water on the right and left, 
they are obliged to make a fucceffion of leaps, in 
order that the whole of their motions may havea 
horizontal direction. ‘They ftrike the tail down- 
ward with great force, which elevates them a 
little, and this motion combining with the 
power of gravity, brings them back after de. 
fcribing a. curve to the horizontal Jine. They 
depart from this line Pe a new leap, as. we fha 

ui uN ‘explain 
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explain hereafter when we treat joe the fight of 
birds. | 

The Cetacea employ the fame means. Their 
bodies, it may he obferved, are as perfectly or- 
ganifed for {wimming as thofe-of fifhes. They 
differ, however, in this refpect, that in the 
Cetacea the principal efforts of the tail are made~ 
in a vertical direction. The ufe of the air-bag 
is in them fupplied by the lungs, which are 
compreffed and dilated by the action of the 
intercoftal mufcles and the diaphragm. 

The peétoral and ventral fins do not appear t to 
be of much ufe in the progreffion of fifhes, but _ 
they employ them to preferve themfelves in equi- 
librio, or a ftate of reft, and they extend them 
whenever they find it. necefflary to correct the 
vacillations of the body. They employ them — 

likewife in the flight turnings of their pro- 
 greflive motion, and to prevent themfelves from | 
_ falling on one fide when fwimming., Thofe, 
however, which have them very large, doubtlefs : 
make a more efficacious ufe of them, but our 
~ obfervations on this ules are not t yet. fuf- 
ficiently accurate, | 

There are feveral claffes of animals which 
{wim in the manner of fifhes, that is to fay, by 
_ inflecting the body, fuch are ferpents, and the 
arve of infects, that have long bodies and no 
fins, as thofe of the water beetles, the bydrophilus, 
the day flies, the aquatic. tipule, andignats. 

But the mammiferous, quadrupeds, the water 
M UE 4 à birds, 
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birds, the oviparous qiadrupeds, and the Cruftaced, 
fwim by the help of their feet, which are to them: 
“what oars are-to a boat: 

The oar in a flate of reft forms two aie 
with the fide of the boat; one anterior, and the 


‘other pofterior, which may either correfpond or 
be unequal. The boatman moves the oar fo as 


to render the anterior angle more obtufe, and 


‘the pofterior more acute. If the water did not 


refift, the boat would not change its place; but 
its refiftance oppofing the oar, the angle in: 


«queftion widens by the progreflive motion of the 


boat. This impulfe once given, the boatman 
draws back his oar or turns its edge that it may 
not interrupt the motion, and then recommences 
the fame operation to give the boat a fecond 
impulfe. 

The body of aquatic birds is naturally fetter 
than the water, on account of their feathers, 
which are oily and impervious to moifture, and 
on account of the great quantity of air contained 
in the cells of their abdomen. They are there- 
fore precifely. in the fituation of a boat, and have 
no occafion to employ their feet, except in 
moving forward. ‘The feet are fituated farther 
‘back than thofe of other birds, becaufe their . 
effort is more direct; and there is no neceflity 
for their giving any fupport to the anterior part. 
of the body, which is fufficiently fuftained: by 
the water. » The thighs and legs are fhort, that 


the refiftance of the water on the muféles may be. 
my, 4 
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zs little as poflible. The tarfus is compreffed 
for cutting the water, and the toes are very 
much expanded, or even united by a membrane, 
in order to form an oar of greater breadth, and — 
capable of acting upon a greater furface of the 
water. But when the bird inflects its foot in 
order to give a new ftroke to the water, it clofes — 
the toes upon each other to diminith the re- 
fiftance. +9") / 

When thefe birds wifh to dive, they are 
_obliged to’ comprefs with much force their 
_ breaft in order to expel the air it contains, to 
elongate the neck in order that the body may 
acquire an inclination forward, and to ftrike 
with their feet upward in order ae they may. 
# forced downward. | 

‘Some acquatic birds, Dai lariy the /ivan, 
en their wings to the wind in {wimming, 
and ufe them as faite: à | 

« The quadrupeds which are the moft perfect 
fwimmers, are furnifhed with membranes be-. 
tween the-toes, as the offer, the beaver, ce. = | 
but the others may alfo {wim with more or lefs. 
facility, by ufing their four feet. The pofterior 
ferve to pufh them forward, and the anterior ta 
fuftain the fore-part of the body, which is 
“heavieft. Of all the mammalia. man has moft 
occafion to make ufe of his hands in fwimming, 
on account of the weight of his head, He is . 
even almoft the only animal of this clafs which 
cannot [wim naturally. . | 
M m 3 4 «TR 
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The /ealsand the mor/es, which have the great- 
eft refemblance to the Cetacea, and fifhes in 
the form of their body, are the beft fwimmers 
of all the mammalia, and they. are PIOPAET 
called amphibious. 


ET PT GE ea x “i 3 = -_ 
ARTICLE VI. 


Of Flying. 


WW ue a bird wifhes to fly, it firft darts itfelf 
into the air, either by leaping from the ground, 
or throwing itfelf from fome height; meanwhile 
it elevates the humerus, and with it the whole ot 
the wing, which hitherto remained folded. It 
afterwards unfolds it in a horizontal direction, 
by extending the fore-arm and the hand. The 
wing having thus acquired all the fuperficial 
extent it 1s capable of attaining, the bird fud- 
denly depreffes it, that issto fay, it moves it 
downward; until it forms, with the vertical 
plane of the body, an angle more obtufe fu- 
periorly, and more acute inferiorly. The re- 
fiftance of the air to this motion, which is fud-. 
denly\ performed, in it, produces a re-action 
of part of the effort upon the body of the 
bird, which is moved in the fame manner as in 
other leaps. The impulfe once given, the bird 
re- folds the wing by bending the articulations, 
and 
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and elevates it again to give a new ftroke to the 
air. 

The velocity which the bird sie dalitlitoat in 
afcending, is, like that of every other projectile, 

- ‘gradually diminifhed by the effect of gravitation ; 

and a moment occurs in which the velocity 

ceafes, and the bird neither tends to afcend nor 
to defcend. If the animal feizes precifely this 

_ mofnent to give a new ftroke with the wing, it 

will acquire a new afcending velocity which 

will carry it as far as the firft, and by repeating 

this it will afcend in a uniform manner. 

If the fecond ftroke of the wing takes place 

before the velocity obtained by the firft is loft, 
an additional impulfe will be received, and by 
continuing this action the bird will afcend with. 
an accelerated motion. | 
If the wings do not vibrate at the moment 
when the afcending velocity is loft, the bird : 
will begin to defcend with greater rapidity. If 
it allows itfelf to fall down to the point from 
which it departed, it cannot afcend as high as 
before, except by a much ftronger exertion of 
the wings; but if a point is feized in the fall, 
fo fituated, that the acquired defcending velo- 
city and the fmall fpace there is to re-defcend 
reciprocally compenfate each other, the bird 
may, by a feries of equal vibrations, keep itfelf 
always at the fame height. | 5 

When a bird wifhes to defcend, it has only to 
repeat the vibrations of its wings lefs frequently, 

M m 4 or 
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or even to fupprefs them altogether. In the 
latter cafe it comes down with all the acceleras 
tion of gravity, as in the dariing of birds of prey. 
A bird, when defcending, may alfo fuddenly 
break its fall by extending its wings ; becaufe 
the refiftance of the airaugments in proportion to 
the fquare of the velocity, and by adding fome 
movement of the wings, it may enable itfelf to 


| | yife again, This i is called a recover. 


We have hitherto regarded flight as fimply ver 
tical, without canfidering its other directions. 
It can be of this kind only ix the birds which 
have. the wings entirely horizontal: fuch they 
probably are in /arks, guatls, and the other birds | 
which we obferve to fly ftraight upwards; but 
in the greater part the wing is always more or 
lefs inclined and turned backward. This chiefly 
arifes from the length of the quills, which afford 
much advantage to the refiftance of the air acting 
on their extremities, and which are the more ele- 
vated by it, on account of their fixed points 
being at the roots. It appears, however, that 
this inclination may be varied to a certain degree | 


at the will of the bird. A ha oe 


Be this as it may, we may confider the ob- 
lique motions as confifting of a vertical one, 
upon which gravity alone can act, and of a 
horizontal motion which it cannot affect. 

When a bird therefore wifhes to fly horizon. 
tally, it muft rife in an oblique direétion, and 
make a fecond movement of the wings when it 

is 
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is ready to defcend. below the point from which - 
it departed. It will not fly in a ftraight: line, 


but will defcribe a feries of curves fo very much 


depreffed, that the horizontal motion will over - 
come the vertical. | 
If it wifh to afcend obliquely, it is. STE | 


that the wings fhould vibrate quicker; if it 


_ with to defcend obliquely, they fhould move 


#* 


flower: but thefe two motions are both perform 


ed by a ferigs of curves. - | / 


It appears that there are birds which have not _ 


the power of diminifhing as much as they 
wifh the obliquity of the wings, and in which 
the horizontal motion is always very confider- 
able. If-this motion be favoured by the wind, 


thefe birds are obliged to afcend by a very in- | 


clined line; for this reafon, the birds of prey 


called noble «by the falconers, are under the ne 


ceffity of fying againft the wind when they with 
to rife perpendicularly, otherwife they would Be 
carried to great diftances. 


They have a proportionally greater horizontal — 
.motion than other birds, becaufe the anterior © 


| au of their wings are very long, and their ex- | 


tremities prefs clofe upon each other. In 


the zgnodle birds, the quills at the end of the 


wing have their extremities feparate, and allow 
the air to pafs between them. This renders the 
wing lefs capable of in an SE Le pofi- 
tion. 


T he deviations of flight, 10 ve right or ef; | 
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are principally produced by the vibrations of | 
the wings. Inturning to the right, the left wing 
vibrates ofteneft, or with the greateft force; 
the left fide then moves moft rapidly, and the 
body muft of neceffity turn. The right wing 
produces the fame motion towards the left 
fide. ‘The more rapid the flight is forward, the | 


greater is the difficulty of one wing furpañling 
the other in velocity, and the deviations are lefs 


fudden. This is the reafon why the birds which 
fly with the greateft NHOCNT pare large cir- 


* cuits in turning. 


_ The tail, when fpread out, contributes to fuf- 
tain the pofterior part of the body. If, it is de- 
preffled when the bird has acquired a progreflive 
velocity, it prefents an obftacle which elevates 
the pofterior part of the body, and depreffes the 
anterior. If it is turned up, the contrary effect is 
produced. Some birds incline it to one fide, 
to affift them like a rudder, when they wifh to 
change their horizontal dirèction. 

The firfl motion of a bird is an ordinary leap 
with the feet. ‘Fhofe which have the feet very 
fhort, and the wings very long, like the m 
the ooby, Sc. cannot leap fufficiently high 
tain the neceffary fpace for the extenfion of their 
wings. When on the ground they therefore com- 
mence their flight with confiderable difficulty. 

It is fcarcely neceflary to obferve, that the re- | 
fiftance of the air is in proportion to the mafs 
which is ftruck at one time, and that it is on 

this 


ins 
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this account the fhort-winged birds are obliged 
to repeat their vibrations very frequently, which 
foon fatigues them, and prevents them from fly- 
ing long at atime. Thefe are the motions which 
conftitute flying in birds. Let us now confider 
how thefe animals are enabled to execute them. 
* Their trunk is an oval, which is broadeft an- 
teriorly, and narroweft pofteriorly. Their {pine 
is almoft inflexible, and proportionally fhorter 
than that ofquadrupeds. This gives lefs fatigue 
to the fpinal mufcles, and rendérs it more eafy 
to change the pofition of the centre of gravity, 
which muft be between the wings in flying, and 
under the feet in ftanding. The head is gene- 
rally fmall, and the bill tapering. to a point, 
_which is a convenient form for cleaving the air. 
Their neck is longer, and more flexible than 
thatofthe mammalia. It therefore fupplies the: 
-want of arms, and that of flexibility in the trunk, 
and enables them, when neceffary, to change the 
centre of gravity, by moving the head forward, 
or pue it backward. 
t is neceflary that the centre af gravity 
fhould conftantly refide in the inferior part of 
the body, otherwife the bird would fall upon its 
back. This is produced by the magnitude of 
the pectoral mufcles that deprefs the wing, and 
the pofition of the levators, which are fituated 
- under the thorax, and not above it, as in qua- 
drupeds. | 
LAS levity of the Body of birds likewife, gives 
more 
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more facility to their elevation. : It is-occafion-+ 
ed by their bones’ being: hollow, which. renders: 
them light without weakening them, an empty 
cylinder being ftronger than a full one of the 
fame weight and Eh and {till more by the 
large air cells contained in feveral parts of the 
body, and. which all communicate with the 
jungs. The air which birds refpire diftends 
them in every part, particularly on being dilated 
by the warmth of their body. We fhall defcribe: 
all thofe cells when we aac of the organs of: 
refpiration. 
Finally, the téxture of the feathers, Mioecially 
that of the quills, and their elafticity, greatly 
promote fight by the lightnefs and extent which 
they give tothe wings... We fhall defcribe them. 
in detail when we treat of the teguments of thefe 
animals. But it is not the feathers only which 
ferve to increafe the wing. Theangles included 
between the humerus and the fore-arm, and be- 
tween the humerus and the trunk, are furnifhed. - 
with an expanfion of the fkin, extended by par- 
ticular mufcles, which we fhall defcribe in 

treating of the panniculus carnofus. a 
There are birds which never fy. Thefe are, 
ofricbes, among the terreftrial- birds; and the 
penguins, and the manchots, among the aquatic. 
Their wings are fo fmall that Her appear only to 
poffefs them, that they may not form too mark- 
ed an exception to the rules of refemblance ia. 

the different claffes of animals. = 

On 
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On the contrary, there are mammalid which 
fly pretty well although they have no wings ; thefe 
are the dats: their humerus and fore-arm, and. 
particularly their four fingers, are greatly elon- | 
gated, and include a large {pace occupied by a | 
fine membrane which extends to the feet‘and 
both fides of the tail. It forms a furface of fuf- 
ficient extent and firmnefs to raife the animal 
to which it belongs into the air. The bats, : 
_ have, befides, very ftrong pectoral mufclés ; their 
| body is fhort, narrow, and flénder behind, in 
~ fuch a manner that the centre of gravity is 
fituated under the wings; but this difpofition of 
the body, which fits them for flying, confines 
them alfo to crawling, becaufe their hind legs 
alone are not capable of fuftaining them. 

The other mammalia, DES the flying lemursy 

the polatonches, or fying /quirrels, and the flying 
_ phalangers, have membranes between the deer, 
but no elongation of the toes. They can- — 
not employ thefe membranes in raifing them- 
. felves, but they ferve to fupport them for a 
‘€ertain time in the air, and enable them to take 
great leaps in defcending, which, however, oughe 
not to come under the denomination of flying. 

The dragon is a {mall lizard of the Eaft Indies, 
which fupports itfelf for fome moments by a. 
membrane fuftained like a fan on a few offeous 
radii, articulated to the {pine of the back. © 

The wings of flying fifhes are fomewhat ana- 
logous in their ftructure to thofe of the dragon, 
; : - | ea 


( 
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but they are. Pere by the Sinton of the 
pectoral fins, or by fome radii fituated under 
thefe. fins. They only enable the animal .to fly 
4073 fhort time. 


N. B. In defcribing : the muicles and other 
organs. of motion in white-blooded animals, we 
have fufficiently explained the manner in which 
_ they are employed, and have therefore no oc 
_cafion to return to that fubject. 


— 
5 
—_— eee 


END OF THE FIRST VOLUME. 
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ANIMALS... 


‘GENERAL TABLE OF THE CLASSES OF ANIMALS. 


| With Vertebræ - : -: 


L Without Vertebræ 


with two ventricles. 
a heart with t rh no mammæ 


à Viviparots : 
{ Warm blood : A Oviparous 

Cold blood : a heart with one ventricle. Lh as Brañchiæ wichputdungy . 

if A fimple fpinal marrow : 


Blood@vetlele RE ie SS | A knotted fpinal marrow : 


No blood veffels .... 


No fpinal marrow : 


; LLL A aS ST A ETI tS NT eee eS : a 


PR A TE I 
AER om a RE AR ee te Yo 7 + 
. 


MAMMALIA.. 


; 


TABLE I. 


= DE A knotted fpinal marrow : 
ah Le ae { A knotted fpinal marrow : 


no articulated members.......... 


DID TL NP CONTES Pelee ees 


Lungs, fometimes NEC ES by branchiæ.. ....... 


no AOL mobs tes TRE 
no articulated Members . 
articulated members..... 

‘articulated members... 


CLASSIFICATION OF MAMMIFEROUS ANIMALS. 


( Having three forts 


of teeth . 


[ Famiry I. BIMANUM. Thumbs feparate on the fu- d 
: Es Homo . .. Man. 
perior-extremuities only 2 ES LR. ne nn. 
CSA Aer en APES asi 
F. I. QUADRUMANA. ‘The thumbs, or ane toes, | ; 
feparate on each of the four feet ...............,. < 
| "4 | Lemor Be rei + MM akis... 
| 6 
{ 
{ A. Cuerroprera. Elongated ( Vefpertilio..... Bars. à. 
— hands: membranes extending | 


from the neck to the anus, be- < 
tween the feet re ere 


4 
5 
..6 VERMES. 
7 
8 


1 Mammatta. 

2 Aves. 

8 AMPHIBIA, 
Pisces. 
Mo.tuusca. 


CRUSTACEA. 
INSECTA. 
) ZooPHYTA. 


te 


5 Pithecusivess aoe Orangs 
Callitrix .......Sapajous. 
} Cercopithecus... Guenons. 
Seg as < Cynocephalus . .. Macaques. 
Papio . . -.Baboons. 
Cébus eur 2. Alouates. 
RS PS TE Ed Makis or Maïcai- 
| cos. 
J indnive seers 
ke ET Line SP 
| Galago .. 
L'Tarfos: Shree ..Tarfier. 
[ Pteropus . . Rouffets. 


i Vefpertilio se : 


. Common Bats. 


bb inolophus ..... 
< Rinoloph 
| Phylloftoma .... 


cL. Nettiltog = siae 


{ Galeopithecus. .. Flying Lemurs. 


Erinaceus ... 


.. Hedge Hogs. 


( Erinaceus ...... Hedge Hogs... .. Setiper 75.2 RAA 
Sorex ......... Shrewmou/e. 
Mygale........De/man, or Mufk 
B. Prawricrapa. Nofeparate” ! Sorex .. Shrews Shrew. = 
thumbs or great toes. The <i Chryfo-Chloris . . 3 
whole fole of the foot applied Scalops . Scalope. 
F. INT. SARCO- Det Re CTOU mes Haas se Moles 
PHAGA. No | Tiron see Bears 
feparate thumbs < ‘ awh. j 3-535 Badgers 
or great toes on a | Nafua N'asels tab tes Coatis. 
he anterior exe L Urfus . tot DOMES EE < Piscyon Leib eee 
| tremities. .... POLOS a cae es Kinkajous. 
É Ichneumon ..... Mangouftes. 
Muftelans2.<. +. Weazels and Mar. 
Mutter Weasels enya ee iste 
€ ‘e eVsSe 
With Claws or C: Carnivora. No feparate | Mephitis .. Mouffetes. 
thumbs or great toes; the feet ¢ Viverra....... Civets. 
Nails -. £ 
refting on the toes only ..,... UG a Cats. 
LOmite ER oi 0008 famteeuae { Sein Cee tee Dags 
| yena 
; © f Didelphis ...... Sari 
D. Pepimana. Separate great } nm: : P ATIÈNCS 
ee ere Pofienor fe ef Didelphis ...... Opoffums ...... f Dafyurus ...... 
| Phalangifta ..... Phalangers. 
: Kangurus ...... Kanguroos. 
| Dyin Se Porcupines. 
: te ne FR Luepns: ss see Hares 
epus AIG TEST ee Eapenger: 21 re 
Cave 35455 Cavys. Hydrocheerus . .. 
lt ete le As St ee ee D TE At tes cere, Pree SUE ap a Sas mets Cavia.........Agoutis 
Caitor msi Beavers 
3 f Pteromys ......Polatouches, or 
: - Flyi Sguir- 
| [ F. IV. RODENTIA. Want the canine teeth only .. J PEL AA ENS SS ols al ARR Bre aoe 
| | Sciurus ... .. Sguirrels. 
Cheiromys .. Aye-Aye, or Ma- 
| dagajcar Squirrel, 
| | 
| ARCIOMYS. nee oe Marmots. 
: | LERTROS. cee Campagnols,, ar 
| | | ; Field-mice. 
Wanting, at least, L Mus Rats | Me A poner 
PA Be ag BBP eae pe ee Mie Er RAS ie ee eee s. 
Lone kind of teeth CITES : =. a5 ss Ham/fters. 
SpalaR Es Eee Mole- Rats. 
1 if x Dipass NS Ferboas. 
| |. Myoxus .. Dormice. 
Myrmecophaga . . Ant-eaters. 
xf Echidna. ...... Porcupine Ant. 
oe Myrmecophaga. . Avt-eaters...... eaters. 
F. V. EDENTATA. Want the incifive and canine teeth { md .... Cape Ant-eater. Mais Ta Pangolins or Scaly 
: afypus. .. ... Armadillos. L Lizards. 
| 
L F. VI. TARDIGRADA, Want only the incifive teeth .. Bradypus ....~. nada bn re Beet Megatherium . .. Megather, 
fs Elephas........ Elephants. 
Tapis. 0 Tapirs. : 
( F. VIT. PACHYDERMATA. More than two toes: |"Susa: 5... se. Hogs. 
more than two hoofs ........ eae ary cee ay ae Hippopotamus’ .. River Horfe. 
Hy raxsees= -> 2 Daman. 
| $ 
| F Camelus ...-+. Camels 6... a NE ER 
| 4 . yf (ULI WHEELS» 
Woo. ; 4 Mofchus . ...... Chevrotins, or 
OCT es 219 ed; eres Z Mujfks. 
F. VIII. RUMINANTIA. Two toes : two hoofs... < Cereus is eee Deer. 
Camelo-Pardalis -Giraffe. 
Antilope. ...-.. 
Ovis .. 3 San Sheep 
| Bosnie Oxen 
F. X. SOLIPEDA. One toe: one hoof............ .. Equus .....-+-¢ ». Horfe. 
| RE F. X. AMPHIBIA: Four feet.................. Phoca . .....-.. Seals. 
\ With fin-like Feet ---... CE, FE RE 
/ À Manatus....... Lamantins. 
LE RABÉTACEA rss Delphinyac st = eae 
PAF ra are Phyfeter. ...-..Cachalots. 
| Balend #4 2 Whales. 


LC Monodon .,.... Narwhal. 


TA 
yi) 


à 


4 


Feet fhort: toes fur- 


_nifhed with ftrong 


claws: bill hooked -- ACCIPITRES .. (Accipitrine or Rapacious Birds) 


Four toes: three be- 
fore, one behind : 
external toes wholl 


me mt tp 


TABLE IT. 


CLASSIFICATION OF BIRDS. 


or partially united -+ PASSERES .. -+ (Pajferine or Small Birds) -+- 


* 


Two toes before, and 


AVES. 


at their bafe by a 


Elevated and naked 
tarfi: the two ex- 


The front toes united 


Toes united by broad 
membranes +-:::: -» ANSERES .... (Anferine or web- fo ted Water Birds) 


ternal toes united-- -- GRALLE Mrs C Waders) -- “ à. 


e 


two behind :-.... «+ SCANSORES ae (Climbers) verser des 


fhort membrane -- -- GALLINÆ.. .. (Gallinaceous Birds or Poultry):-:: 


ENO EE 


} 
| 
4 
4 
. 
i 


~e 


({ Head and part of the Neck without feathers.. NUDICOLLES ...,,..: «. Li TRE Vultures. 
| Gypaetos ....Griffons. 
AGtILA En Eagles. 
Head covered with feathers ; cere at the bafe Nas BOY mn Gao, Morel 
Of the DNS se mote cee ak eee PLUMICOLLES sae ose oe Falconke. #3) HALLE Dr Bag tate Galen, an FRE heart 
| Milvus ...... Kites. a 
* Palo actes Falcons. - 
| Head flattened from the front backward ; eyes ‘ Ours Hibous or Horned Owls, 
Cr diretted forwardsite. vi oad fe ote acne eNSCTERIDES 20h woes MONTE 42e Ops eras Fan ee wae ANR 88 Creer, 
; Landes sde Shrikes Tyfannus ....Tyrant Flycatchers. 
( Bill with the mandible grooved towards the nie Mufcicapa....Flycatchers......+.- on Mufcivora....Moucheralles. 
ged An) TT Et Te à Mufcicapa.. .. Common Flycatchers, 
RTE RES ÉTABLIE nes A: 2 EUR, 
. | Ampelis .....Cotingas or Chatterers. 
CL Tanagra ..... Tanagers. 
RAS i Phytotoma .. , Plant-clippers. 
Billuwithinopehed edges... Femme DenriROsTRES 0.20 Momotus ....Motmot. 
| ‘BUCETOS A. Hornbills. 
Bill ftraight, ftrong, compreffed, and without CNE “Bae eels bbe 
À Mio D RAPT ICE TOS: RES lal ae A GO ON ais aes 
hen | Ee ASOLAGIASS, echo! à Rollers. 
/ Paradifea..... Birds of Paradife. 
Cacieus rer Caciques. 
Oro sen Cafciques or Orioles .... éterus spe Troop Orioles. 
‘ Xanthornus .. Carouges or Bonana Birds. 
Stifnus 04 2e Stares. ; 
| Poxian corer Et Grofsbeak. 
| F Cruci-roftra . .Crofsbills. 
Bill conical....... TAROT EVE AR CONIROSTRES. ..... .. 4 Loxia....... Grofibeaks ..,....... Chloris ...... Greenfinches. 
Pyrrhula. ....Bullfinches. 
Cols... Colys. 
Fringilla..... Sparrows. 
Fringilla.....Sparrows ........ ES Celebs ie Chafinches, 
È hs ment destere Carduelis Kane - Goldfinches. 
: Vidur 22020 Widow Birds. 
Pants encre Titmice. 
: : Pipra rss Manakins. Silvia Warblers. 
Bill flender, like a puncheon or awl........ SURUUIE OIE ES AE Alauda Je" rae | Eivihitus 1. Rd 
NOTA A 1a Get atts ners cle ie Ficedula . .... Fig-eaters. 
Regulus ..... Wrens. 
Motacilla ....Wagtails. 
Bill fhort, flattened ones opening : ti ze ss S$ ere 
MOTYVLWAGE Sos. <ibestn esses, ore wide castor: PLANIROSTRES........ { Hirundo ..... Swallows............ PERS sr 
| Caprimulgus . . Goat-fuckers. Apus « ...... Martins. 
Shida Se Nuthatches. | 
Certhia ner Creepers. 


| Trochylus....Hamming Birds. .…....". Trochylus.... Humming Bird. 
L Bill flender, elongated and folid........... TENUIROSTRES. ...... J : Orthorincus . MA ira AE <= . 
ge ird. 
Upupas\2 252. Hoopoes. À 
; Merops 2e Bee-eaters. 
Alcedo .. King Fifhers. 
LE Tédus ee Todys. 
Galbula >." Jacamars. 
HA endeR Tao rics leans PE ee RAA I CUNEIROSTRES,..,.... Picus........ Woodpeckers. 
UNE Wrynecks. 
Cucolus..s <2 2, Cuckoos. | 
Crotophaga .. Anis. | 
#Turacus 2e Touraco. | 
F à 4 : Mufoph ) 
BillPthickrandcligh ts. cates ee dencre eee LEVIROMTEIS. 2. ei Biogen ». Curucuis. ' 
UGCOR Jacke oh Barbets, 
Ramphattos ..Toucans, Kakatoe. ....Cockatoos. ; 
Pittachs <9, ,. PartiN «chs ca bere Pfittacus . .... Parrots. . 
Ara en. .s+.«-Maccaws. 
out P; Pfittacula ..,.Parrakets, | 
umba ,,..Pigeons, : 
‘ Tettrao re Grous. 
Tetrao RCA NME LATE este { Die re Partridges. 
fe Coturnix ....Qzxarls. 
‘ dias A | PAN Og chia oes Peacocks. : 
üs fitted for fying .......... LECTRIDES\ cine 
(Common wings Atted for fying se 4 Phafianus .... Phezfants :. Phafianus .…. .. Pheafants. 
Numida .....Pintados. Go 82 ee 
* Meleagris .. ..Turkeys. 
Crax.......:Czuraffow. 
Penelope ..... Guans. 
OR Buftards. 
Struthio ..... Oftrich. d 
Wings too fhort for flight ............... Brevirennes ....,... J Touyou ..... American Oftrich. 
Riedie act Caffowary. 
Dites. Dedos. 
'& Pfophia Save joues Trumpeters. 
Palamedea.. .. Screamers. 
{Bill Short and thick os spn rah on rein BREVIROSTRES.....-.. -2 Serpentarius .. Mefèngerofthe Cape, Se- 
0 cretary or Sagittary. 
Cancroma ....Boat-bills. 
Phenicopterus Æ/amingos. 
FANS «tte Open-bills. 
Ardea 5. 5% Herons. : 
Bill long, ftrong, and like a knife.......... CULTRIROSTRES ...... { Vi — stew ee 774 Ciconia...... Storks. 
‘Tantalus. ts Lbises. un Way TE Me 
BAIN REC 4 Bill long, weak, and flattened horizontally... LATIROSTRES ........ .. Platalea ..... Spoonbills, ete ra ag BX 
f Recurviroftra . Avo/ets. 
: Charadrius ... Plovers. Tringa ...... Lapwin 
Bill flender, long, and weak .............. Lonerrostres.....-¢. J Tringa ....,.Lapwings......... .… { rss Re at ; 
Phalaropus . .. Phalaropes. Calidris . ....Sandpipers. 
: “ Scolopax ..... Woodcocks ...... ...... J Scolopax... ..Woodcocks. 


Haematopus . 


Railos=: 530 re Rails. 
Bill middle.fized and compreffed.2 0,70 PRESSIROSTRES.....:.. : oe one Fuli Cc 
‘ MuLiGA’ ET clei. (OLS iA hea meer uhca...,...Coors. 
‘ Gallinula.....Water-bens. 
Parra........ facanas. 
Pelecanus .... Pelicans. 
Pelecanus .... Pelicans : ........... Phelacrocorax . Cormorants. 
( The fourttoestinited Le cas aco M on tine PINNIPEDES. ..,:... <5 Phæton ...... Tropic-birds. Fregata...... Frigates. 
LE eee eae Boobys. 
Plotuss en: Darters. 
SALA UTI Non ras Terns. 
Thumb free ; bill pak indented ; wings very : [ Leds Je eue 
RONG VE Re lu aide cyrus fet oe . MACROPTERES...-- ++ Rhynchops . .. Stimmers. 
; ; Procellaria. ..Petrels. 
Thumb free ; bill broad and ferrated ; wing of L Diomedea .. . . Abatroffes. x 
a moderate fize./........0. 0.0... SERRIROSTRES ......": Anas........Ducks. 
Werous:s cients Merganfers. 
fe ae. Colymbus ....Grebes. 
Colymbus ... Grebes HOME ON A ; 
Thumb either free or wanting ; bill not fer- [ re SEE nr Urinator .....Divers. 
{ rated ; wings very fhort............... BRACHYPTERES ....-- | 10} s EU Guillemots. 
; < AIT RE iar Res Scns 38 POCA ae eae Puffins. 
Pinguin ..... Penguins, 


LA 


ppt 


Numenius .. 


. Oyffer-catchers, 


..Manchots. 


..Curlews, 


28e >" FES 


£ 
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CLASSIFICATION OF REPTILES. 
| | wire Bilin ics ar iit Meroe 
A back fhell ; the jaws invefted with horn-+--+.--CHELONIA.... -- Tefudo..............Tortofes............ À Goma. Tortoises. 
Crefailns, ;:.., cad Crocodiles, 
Two Auricles to the heart -- IN ace Guanas. 
) 3 PES: RENE REA Dragons. 
Ù | EE STONE PRES Stelfions. 
L The body covered with {cales; teeth .-++-+-+»-SAURIA 4.5... Lacerta}. 6 1.. Lizards Te cee ac Sears 
Éacenttn be oo ars at eerste teks 
! SCinGs jis. 0% a ee 1 oa MORASS 
;  Chalcis 
eC \ L Seps 
AMPHIBIA +... | = Anguis. 
S Amphifbana. 
| | Cecilia, 
‘ A : Acrocordon. ! 
Body covered with fcales; no feet; never branchiæ. .OPHIDIA ..... Ang La Viperaiucpe. .%:Pig7h Viperse 
Coluber. . 2. eevee ne 0. SHORES te re Dar Co TR AT PAR € Afps. 
Ù | Boa. Colmbenme rain (2 sr Common Suaker.- 
; 4 < COIN Eee Rattle Snakes i 
LOne Auricle to the heart... : ‘1 RP oo Er era Frogs. 
: Raid Meta ose it TS eee SE yee was oe eno Tree Frogs. 
oe 4 A bo site ee eee ee Toads. | 
Skin naked ; feet; branchiæ in the young..-.....BATRACHIA ++ gatamandra -.......... RE ROP de” SRE bee Salamanders, 
S riton 
eae 
SR SETS EEE ER SETS TOT RAE 
Se 
: - r ] 4 : jy 
a \ Round mouth at the end of the nofe or fnout......:,..,....,,...... { ar A PE ey ‘ À : Sr 
a < Eixed'branehim «o> 2 6.5 oie ys + 60 ess pened sc CHONDROPTERYGII.. | ‘ (ee eee Se eee RE Reape 
Tranfverle ‘mouth Under tue (nowt. mn caer ce cle siete 2 Ce rtr Syashie.. De ao Dog-ffp. 
| | Chimæts,45 08 47 2 Sea Monsters. 
/ su h ha eieeltrer tes ert Te d- . 
. { ‘Tranfverfe mouth under:the fnout ; teeth....,.,.,......7.:..,.., { He 8 forties? 
With a cartilaginous skeleton: - Acipenfer’.../........Sturgeons 
: Tranfverfe mouth under the fnout ; no teeth,.................... Pegafus. 
4 : : SYAPNAUIUS ee ee  Pipe-ffà. 
j Mouth at the end of the nofe ; FonOnteeth vera. ren mecs s { Contes Patti et Bole tee 
Baliftes 227. calc + M Oo re pe 
\ aes pres <= es eee BRANCHIOSTEGI,----- | Mouth at the end of the nofe; teeth....... nl Gee Mes { Re ET in à ei. 
| gL Ct r20g On ese oe . -Sun-fifh. 
: The bones of the jaws anfwering inftead of teeth......,.......... are ate ee Mike. 
; ; z , Dindon ses LE Porcupine-ffz. 
‘ ; L Mouth very, wides- a number of {mall teetlis... fants ur. oa Lophius 4.22%: Frog-f/?. 
, Cyeloptenis.n. ee Lump-fye. 
2 L Nan ds eco Eels, ; 
£ ‘ Gymnothorax. 
: | Synbranchus. 
; À | Sphagebranchus........ Cecilia. 
Mouth at the end of thenofe .,,..,,. ne chap nie hae ee Re 4 RE PR ES ie ie 
+ TICHNIUTUS, 
Bl | ‘ | à Gymnetelus ere. King of the Herrings. 
? Ve coeoeee 0010900808 be90e, ee eee © à 0e © © J | Ophidivm CR D ae ty 
No ventral fins | APODES : Miniiod WteS. Sc ss aie ae on Sand-ecls or Launces. 
| ; Anarthiehag : 55:04 Sea Wolves. 
É ; a Mouth-under the:nofejorimuyzle 2e cate phen. seer a eee TR eee Scword- filo. 
| 5 P Ty 
Gadust > sa coe on ere Haddocks, 
Plead, an arm odie CR x; sit stake « oor tiet are erties gee a ee J Blannins es te eee Blevnys. 
The ventral fins fituated before the peétoral .- JUGULARES :.:........ | Kurtus .,....."......Hunch-back. 
: d 1 Calliongmus.. 7... 5 3: Dragonets. 
Head armed. iii acetone si SES ne Re Poe eke ete Cie W cael 133 0 Weavers or Sea-Dragor 
Uranofcopus ....... .... Stargazers. 
4 Sd see PAT. 
fr Dorfal'fins partly (pings $y head armed... 5. 480 ane Rite es qe RTS 
| Prigie PRINT TE Meno Gurnards. 
CODE EL een Gobys. 
INTORIUS ac Se ste ESS Surmullet. 
LeScomberr 62 mené Mackrels. : 
F { Two dorfal fins.... } Gatteraiteus..Sa5..- «cards Sticklebacks. 
4 Maerourtis. 32e Longtails. > 
| Ad L 
LÆLonchiuras 2.5.0 | 
: i> lobe SET Tobnes. 
else eres Seis Paley aan ee Scicenes. 
Dorfal fins partly fpinous ; head unarmed... .. 2 Zeus.......:........ Dorees, 
SOMMES ONE 
; ; 5 | "FROM ore EE 
x A \ { Chatodon tes Beate. o 
With an Offeous Skeleton ---- 2 The ventral fins fituated under the pectoral. THOR ACTOR: dics Le. Coton ee Tee 
2 : | : ; SBodtanis: SE ae os Bodians, j 
L One dorfal fin .... < Holocentrus .....: RES ; 
| Bantianivnse <5 2. ans ss Lutians, 3 
RÉTEM  E Mae Veneto Perches, — | 
£ ; | — AAR Se eh Dee i 
| Epinelephus .......... 4 
i pe ae ap eo Wraffes. 
UU SRatts Saito er Breams. 
Bones of the jaws naked, and anfwering inftead of teeth........,. PTT TE le Éparée 
1 awe eyes-on the fame Hdeee Mien 10, sit Bae PAT, asi Op kale ee Pleurohedtes 2.52... Flounders. gy 
À The body very long....... M 224 MhAe LATE ARE mince e Cæpola .............. Sea Serpents. 
; | | | Lepidopus. 
| i L A-furrowed difcug:en the heade. fc. Ga eee rae Bey +) herein? L bcheress 22,0 s.... Remoras. x ; 
: f No operculum to the branchiæ....,.,,,.,....... ha Pinna avant orate Mami. sn: 
à | Creme. sie ea 050 Carps. à 
| À NoteciB RE mr MeEpliJefal sisi0?e syne ti sagan sabe ee FRS ir Re PP le in 4 
RARE LE cae Elring fp. 
Fm Es re 
JC a. eee ae Fire TIES, 
Sharp teeth ; no cirri, ls Se a ders ONE DCS Atherina Soe RE RER 
| Argentina............/Argentines. 
| | Dgldio RE ENTER Tes Salmons. 
‘The ventral fins fituated behind the peétoral.. ABDOMINALES ........ : SEE ei di eta 
‘: : : F Cobtety oc > cus eek Loches, 
Anableps. 
ia Silurus. 
Head depre fled ; “cri te soos co nek SRT see < da ih 
Cataphraétus. . Tahal Armed _fifp. 
MOriearia nie. TRES Cuirafsfifp. 
(ARR win Saale CSL 
Spines free on the back, ap’. » ish mie ere eee Acanthonotus......... 


L Mouth at the end of a long nofe. ajo Pr s veo Fetes Wa Sate ae Ut PERE RE CU PRIT Rovers Tobacco-pipe-ffe. 


, # 
a | | TABLE V. | 
: ; _ , - Sépia, Re .. Cuttle-ffs. 
LE . >”. Naked en aan OE Ato es cas Sea, a ae, ne, Co Eat date ce TEE [ide = LE > .. Calmars. 
Héad_ covered with tentacula, which serve for feet. Fam. 1. CEPHALOPODA ::. ; - : Oétopus .......... » Pulps. 
Argonauta ....... Paper Nautilus. 
PA : cc dl... ETAT MATE Pearl Nautilus. à 
4 , , [ Clio ; 
F ; Scylæa Dotis er Sea Lemon. 
DOT SR ET cm Tritonia 
Z Phyllidia, | Eolia. 
À et Noïhell; or the fhell concealed by the fefh= =... «joj jain e os noe eee Thetis. 
; Dbimax sche eens et: Slugs 
| Teftacella, 
Ps “ Sigaretus. 
à Aplyfia ..........Srinking Sea Snails. 
= 
a | (In feveral pieces... MuLrivarves..,.............., Chiton. 
| Fiflurella. 
‘ Conica lee tte CONLVALVES Givin. ss tanetioentere. -HPatella : =. —_ Fibs …. che Patella ............ Limpets. 
_Head free, and crawl upon the belly:+-........... Il. GASTEROPODA .. J ee PRES Crepidula. de 
Ù Calyptrea. 
» | si | : ‘ {; Halyotisy... . oe. Sea ears. . F | 
| . ‘À Fs | 3 : | Neritaf ns. AAA ar ln SRE ae 
= | à . TanbOwc.-1a cengee mas Len rINDrR les 
a reat Ip MALTA tece oo eae Perriwinkles .... 4 Cycloftoma. ' 
| | sLurritella = eee Staircafe Shells. 
: | Apentttre Cntr wc purer sheet Vermetus, 
u ; x L The hell ap D. ( ; > Pyramidella. 
‘ : . a. erent) apparel | TOUS se EE Tops. 
. | Trochus EE Dp AIO Gas Seo Monsdonts : 
‘ Solarium. 
\ {: | Bulla... 2... Dipper-fnails. 
pper-f? 
( Planorbis. 
% : Helixon a ereers Sail. 
> : ‘ . Ampullaria, 
F | ST ELEl ia ch erate eee SuailJbells ....... Melia, 
: ‘ on Bulimus. 
5 ; Achatina. - 
PE - LE > fi Voluta. ‘i 
+ | | Fe |- Mitra..2 Lee Mitral Volutes. 
% ; { Voluta : Volutes Columbella. 
a : U spiral +. SPIRIVALVES.. 4 | Marginella. 
À | Aperture floped towards the | Ancilla. : 
5 bottom ; 2 Ovula Oliva =e L_..…d. Oiive-fhellss 
PO Re PR gt Ne CEE Gypraa’c STE Gowrys or Porcelain 
= | Shells. 
| > Conus. <5 an eee Cones. 
5 Terebellum. a à 
= + 
Cerithium. 
Pleurotoma. 
ufus. . 
; f Murex .....-3.. . < Fafciolaria. 
de | | ae 
4 À . . Turbinella. 
é Are no 1. ’ Strombus. 
PE LOTREP EPS TIRACONS oe FOSC OP PO AN DE Ge Pterocera. » 
. Roîtellaria. 
, * 
ss (Calliden ete ie Helmet—fpells. 
Harpa. 
= L Buccinum ....,... Me Pine Bucci asic tere ote Whelks. 
à > Terebra. 
© PÜPPUFA se wie aro, ee Purple-ffp: 
Pink LC Naffa. 
; 4 cidia. É 
f With a membranous or coriaceous cloak; no fhells ...................... Salpa. © 
Prerotrachea. 
| Thalia. Ba 
Oireaae = Offer rer Oyfters 
, [ Ofrea.....,..... Oy ets roma es Plon 
# | Lazarus ee 
F INEQuiVALVES ......... SR Re Thorny Oyfer. . 
i acuna. ” 
; Anomia. 
| | Pedten en nr eS callope 3 
S € | Equivazves; a foot adapt- f Anodontites. . 
: | 2 ed for crawling ; no tubes | Unio, 
: à Pre d 
P EN | Equivaves ; a foot con. | He . 
LS ftructed for {pinning ; no A “76 
"A . ; 3 Abii See FIAT Swallow-tail Shells. 
hi CE Open anteriorly ; no ar- UD Te 4 Yar es oS Pe aes ea elt IVa teas): sone ee eee Hammer-fhells. 
; : ticulated tentacula, 
one nor ciliated arms..... ! | ; : 
Re ed feted ees ere cote ese. . MUINACÉPHALA «+... | : % Mydilos, à 0: CAGE SR se Bee 
Pinna. + 
a | 
| ; [ Tellina. 
| | | Cardium ......... Cockle: PR Cardium ......... .. Cockles. 
à. ; Tfocardia. 
F Mattra. 
; | | Maétra 7 0 RE { Lutraria. . 
Tubes in the cloak for the Craffatella. 
; \ anus and refpiration ; the 
3 foot frequently fitted for ; Venus. 
Li : x “ “# {pinning ees see as RS Venus Ab Nh * 
: Le CM Rs ue iS RI eV CTIUS: <7, |. tote remet sel eee yclas. 
a z | i Paphia. 
| 5 L Capfa. 
> jonax. 
2 Cardita. 
Charis ce ee eae eae re { Tridacna. 
| With a cloak, Hippopus. 
furnifhed with 
| ‘ CL fhells ...2..7. Arca. 
‘ ‘ Ara ele atteste ME Petunculus. 
| “ 4 * | Nucula. 
Solen 723i Re ere Razor feells. 
= “ess Rozor- eel Sanguinolaria. bs 
‘ - Mya.........:2... Gapers. 
; Open at one end, through which the foot pafles ; pro- Mya............ Gapers 2... { Se 
: À longed towards the other in a double tube......, Fr yrtodaria. 
“ à î . Pole ie \ Piddocks , D. { tee - ++ Piddocks. 
, | (Teredo 2... Pipe-worms .... 0% Bey à RUE CS Pipe-qworms. 
+ | , ; . Terebratula. 
Open before ; neither foot nor tubes ; two ciliated arms, ‘Terebratula.. ... +. eve. Gee wes d'Calçeola. 
rolled'into a spitalform wf wi +. Pen ete ine \ Hyaiæa, 


Lingula. 


Orbicula. 


\ 


Open before ; neither feet nor tubes ; one tube proceed- if Anatifa,... 


ing from the body ; horny articulated tentacula ; 
Tancedain pate. re ner see ae | Balanus. 


.....,Barnacle-fhells. 


x 


ea 


LABS 
nr 


mieten ms 


ale * a = ; 2 
ere Pres à MER. = 
= Le hee 


TABLE VE EN A Ae a 
CLASSIFICATION OF WORMS: 


f Aphrodita............Aphrodites. 
Terebella. | 
ae | Nereis. 
4 External organs for respiration ++.:.:..::..........,............. selerers » ole ees 08 ee ee ve tes. Sete upon the fides of the bôdy...........%n. sks ste hoe be aie D FA ee 
fa: | Les it : Penicillus. 
| | | Siliquaria. 
Amphitrite. © : 
Dentälium: 22330203 Tooth fhells. 
F | Naïs. 
| Setæ upon the fides of the body. ....... Petre Te Pe ae ae ES L Lumbricus .....2.....Common Worms. 
a ay ha Peek he ; Thalaffema. 
= < No external organs for respiration :-+..:.:..............:.. Tae ai a ees ere Lore | à 
| Hirado fee een Leeches. 
Without feta upon the fides of the body)... ose lakes cd sls be ws Fafciola .:........... Flukes. 
| Planaria. 
Gordins M Rime Animated Hairs. 
Tenia {aan en Tape-worms. 
c Firft Faniily- 3.020% Hi. Hydatigena Urey. Hydatids. 
Worms, the organization of which is not yet fufficiently known to determine ou they fould be included in the dbove clafs, or form | | Ligula. 
De FL. AN SA Sette eee Most SVG. AT Peco baa cere a eee EURE , NE ee os eu ea AU ARR ARE ne - Linguatula. 
fours Family ....... Afcaris 21 ern, de Afcarides. 


And all the other inteftinal worms. 


TABLES Vibes cee 
CLASSIFICATION OF THE CRUSTACEA. 


Limulus, 
Calygus. : 
| RO NOC Bake ee rene Apus. 
| Cyclops. 
| L Polyphemus. 
CRUSTACEA ....................4 (iGatéor wes ait are cue 65s Crabs. 
| 1. “Enaghugs. 7,4 JA nee Sea Spiders, 
| | PABUTUS LE Poteau RE te Hermits. 
W878) Or SS aan rao aa ne AAC ARS USER geet Cray-fife. 
Pal RER Some Lobfters. 
Scyllarus. 
Sgawlay 2 scat cs Week Shrimps. 
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x = Pen » : = 
er 
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Sele 


see 
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ai 


1 
k 
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: Mtr see sit 
Ba fi 
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sr" 
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on natin +: TABLE VIIL 


\ « ; 
(M CLASSIFICATION OF INSECTS 
= LI 
: : > Phyfodes «+ ~ 
; (Several: pain CEE TR es «dete D. ote eins ea screech rassrser tee thes ves POLYGHATHA «<2... 9 Onl - = Woed-lice. 
; Cymothoa + - Sea-lice. 
. = - A 
Two jaws; feet to each annular fegment of the body.........,............ her ME PEN. 0 tee per 
f . : ; { a : se = - Scorpions. 
£ Ek ( No Wings.-.........................esvesseseeetereee GNATHAPTERA ::< Head united to the corcelet; eight feet ; abdomen without feet........ Fire Rees a's A RAE a ES 0 D ES 
Hydrachna - - Water-spiders: 
Head diftin®; fix feet ; abdomen terminated by fetæ..........,............. je dat > SETICAUDA. (etsy setae eres +. 2 Springtails. 
Head diftinét ; fix feet ; abdomen without hairs................. et re REE D CUP CP LEO Ricinus -  - Liceofmanÿ birds. 
ao 4 x / : i ree Libellula - - Dragon-flies. 
i : Lip covering the mouth ; wings extended in repofe ...... Neo ne one ODONATA ...... scie SE: 
4 = = £ - Termes - - Ticking Infects. 
F A 1 Wi pue = < Herr 
p > ~ } Neue He ene, ale ee ee eke ses on 5 9 ee + ee « + NI * a: . : . Sem 5 ~ 
4 our Reticulated Wings . 4 et . è NEUROPTERA «+++ 2 Mouth projecting ; wings lying on the body when the-infeét refts .:................... TECTIPENNATA,.... Myrineleon = Lion-ants. 
| J = = Afcalaphus - = 
Panorpa - Scorpion Mites, 
Raphidia - 
q aT = Phryganea - Cadow Plies. 
2 Mouth very {majiis# no mandiblésy Tee. oes EST Der See este Me AGRATHAS ar ea cote men à Det 
à a - - Bees. 
. . . ucera - 
{ Lip prolonged, forming a probofcis............ Na Lea non so ONE se dee, MELLE er Re x 
‘ Re = = Andræna - 
2  Hylæus = 
- | Superior wings folded throughout their whole length; Antenne enlarged at the extremity .. DuPLIPENNATA ... von 2 Comma Piaf 
|. Antenne as if broken ; abdomen concave inferiorly.,............ PAR Tee TEE ere seater cers ceee os MEbryfis - Golden Flies, or Gilded Wafps, 
: j . Philanthus - 
ne ‘ : A filif folded }, abéo Jeclip th A Crabe 
J 5 ntennz filiform; wings not folded ; abdomen round; lip thort...............++++..., ANTHOPHILIA,...., + Crabro = 
{ With a pedunculated abdomen. . 4 À 8 : dis à Mellinus z 
Bembex - 
i 
5 A ne é a = Larra Ss à 
5 \ , Antenne fetaceous, twelve or thirteen joints, rolling into a fpire.........,............ FOSSATORA ........ $ sphex - Savages, or Solitary Wafps. 
= ‘ : + ; : . Doryl = 
Four venous Wings Aout lite: Mal YEN OPTEREX. -< r Antenne fetaceous, and as if broken; abdomen round; afting.................. ds Sead MYR MERCED caren Formica er 
utilia - 
: | Antenne as if broken, with thirty articulations; terebra projeéting................... INSECTIRODA ....,., 5 Evanla = 
; : : Iclineumon - Ichnewmons. 
; À L Antennæ either filiform or clavate ; terebra (pral beter ita rece RE CRE RO iri es ET Lo - Gal Flies, 
: With a feflile abdomen....... J Palpi fcarce perceptible ; terebra very projecting... 2"... RE ag Res aha oS eens esse tree ee à Urocerus = Tailed Wafps. 
. - Palpi very apparent ; terebra ferrated .......... boos oad rater EE Sd inc le D ote tenn) reseed TO te te ee +.  Tenthredo - Saw Flies. 
. zi 2 - Dytiscus - Water eae 
| - . . age = Gyrinus - Water Fleas. 
* . f With fix palpi.,...............Antennæ filiform or fetaceous....... whe Ver De are CARNIVORA.......: ¢ Cérabus — Ground Beetles. 
cm carites - 
Cicindela - Sparblers. 
i : Elaphrus - 
© Lucani. 
oe. 5 Lucanus - Stag Beetles, 
| = Platycerus - Elk Beetles. 
L x Paffalus - 
4 Synodendron - 
i . ; Scarabet. 
; Geotrupes i 
: 3 ({ ‘Antennz club-fhaped ; the end lamellated ., ......... LAMELLICORNEA ... copie - Dung Beetles. 
b> nodius = 
: Deus - Bull-combers. 
| | Melolontha - May Bretless * 
Cetonia - 
| Trichius - Hairy Beetles. 
4 Trox = 
2 = Nicrophorus - Interrers, or Corpfe Carriers. 
r ; ‘ | Silpha - Proteélors. 
| Nitidula - 
~ Planers - i 
FC . Hydrophilus - Divers. 
Z Antennæ club-fhaped and perfoliate or folid.......... CLAVICORNEA. Spheeridium = 
ae Scaphidium ot 
= 4 à Hifter = 
Tarfi 55 555. < ; . Lethrus - 
= À | é , Byrrhus = 
$ Anthrenus 
f W ith J aws 3 x Dermettes - Flea Beetles. 
ied 5 Staphylinus - Rove Beetles. 
Antenne moniliform ; elytra fhort ................ BRACHELYTRA.... = : 
O: 1 ç 2 
j Four Wines the superior hard, the Hs folded transversely - - COLEOPTERA SES Le ru SE 
E Anobium - Piercers. 
2 Ptilinus. - 
With hard elytra...... LIGNATORA.. Ptinus > Death Watches. 
[ ; Elater. - Skippers. 
= | | À Buprek - he 
= upreitis - Cow-burners. 
F Se L Antenne filiform........ < Essar Gioia 


- Lycus 
‘Telephorus 
M: mechios 
Lymexylon 
Tillus x, 
Drillus 


L With foft elytra..:... APALYTRA.., 


Eurychora 
Opatrum 
Serropalpus 
Diaperis 
Hipephizeus 
Mordella 


Meloe 
Lytta 
Mylabris 
Cerocoma 
Notoxus 
Pyrochroa 
Lagria 
Ciftela 
OEdemera 


Curculio 
Attelabus 
Brentus 
Anthribus 
Brachycerus 
| Rhinomacer 
Bruchus 


Tarfi, 5,5,4. .. Antennæ variable ..,.... < 


. 
| : 
ee Si 

+ 


With four us L With foft elytra VESICATORIA «e+ «+a. 


f Antenne fixed on the roftrum ......:...seee.eee ROSTRICORNEA .... 


‘Tenebrio 
Helops 
Blaps 
Scaurus 
Sepidium 
4 | Erodius 
With hard elytra...... LuctruGa .......,. 4 Pimelia 


Prionus 
Lamia 
Cerambix. 
Saperda 


Antenne fetaceous ............... vee eee ee ee oes LAGNIVORA see s. = 


Rhagium 
Leptura 
Donacia 
Necydalis 


Tarfi 4, 4,4. < 


Boftrichus 

; £ = : : Clerus 

rp Antennz club-fhaped ; body often cylindrical. 0... MERETIEORMA <0 sre Date 
Colydium 

Lyctus 
Trogoffita 


Antennæ granular, enlarged at the end ; body flat..... PLANIFORMA.. ..... 


1ps 
Mycetophagus 


| 


INSECTA. 


Chryfomela 
Galeruca 
Altica 


Crioceris 
Luperus 
LS 


L Tarfi, 3, 8, 3....Antennæ club-fhaped .................. are ee Ene eA 
Wings folding longitudinally and erantvertely à ; anus terminated oe a ses SRE: OUT RU 
Body flat ; head infleéted under the corcelet............. ; a RS RES © Beg HN 


Four Wings, the superior hard, the inferior ied longitadinally. ORTHOPTERA ---- 2 Corcelet much elongated........ HR Bah A LORS SES ET Man 
a Locufta 
Acheta 


(eee feet fitted for leaping ; body cylindrical.......................... Nae ee Tak PORTAL koe ee ee 
Tr us 


\ Truxalis 


' 
ie : L Mr Re ; L Antenne filiform or moniliform ; body convex ....... HERBIVORA........ 


Hydrometra 


can 
= Cimex 
a SL 
æus 
; Gene 
{ Roftrum arifing from the anterior part ofthe headin... ESS AS RS ent Veussese FRONTIROSTRA .- Re 


Naucoris 
Sigara 


- | Ranatra 
None 


Nepa 
{ Four Wings frequently croffed ; roftrum articulated --.-.-». HEMIPTERA™...... 


Fulgora 
Tettigonia 
Cicada 
Membracis 


ee 


Roftrum appearing to rife from the NECK ae feces state seen a Seria Der LIN APRES reps sess COLLIROSTRA vee 


ARE PC ec sevuse.. PLANIPENNATA:.. 6. bre 


| Chermes 
 Coccus 


De CE Le ES OT OT DO ER eee he wee see ste gere ser © Papilio 


| Wings not crofled; extended .........:..-.: SE apie 


Antennæ terminated by a folid MAIS. ee à 
Antennz bent at their extremity.. Peete cine a Tor 


Sphinx 
r MOR ee Fea ees LA Ne Re RATE rorctee Fustconwea -....., À Seta 
Antennæ enlarged towar sa 


ee ee ee te ee ore er eters cesse ss es eee, © Hrfperis 


‘Four Wings covered with fcalés ; probofcis fpiral:-+-++-+-++» LEPIDOPTERA ....4 a 


|. Coffus 
Hepialus 
S Noëlua 
L Antennze fefactous.. ne a... cssuseseenesevessesnsse se sain ere Sels ses: SETICORNEA.. +: n= Phare 
Pyralis 
“ inea 
L< à Allucita 


Without Jaws. : f “ Pterophorus 
2 Tipula 


or form: a probofcis..,.......... Re PSP Pr ste ee © HYDROMIA seu 221 Ÿ Cetatopiatus 
(Antenne filiform or penniform ; a p Scataptus 


= Syrphus 


: R i » i VA LT Mate Chia SNS ET « SARCOSTOMA + ., «++ 1 
Probofcis flefhy, retraétile, and terminated by two lips .. Cerla 
Anthrax 

Bibio 


‘ail 2 “2 Ka Vases ee Seererass se DIPTERA sense J ons 


1 . Empis 
Bombilius 
Myopa 
. SCLEROSTOMA ,..:.: 2 Conops 


| Antenne very ‘hort ; fucker horney and projecting ; no probofcis.....,.,.....4@".., Stomoxi 
ius 


a J * * s Culex 
4 : Hippobofca 
Antenne fhort; neither facker nor probofcis. ........,........:..........,,4i... sesesessssessns Ocftrus 


Pulex 
A Ae Ar er rac teh er Cot Ce I TE YS és Fcdicuine 


oe 


No Wings. ++ s+ ssc2p sect: ss . See saisons À NÉ AE ne octo «ell 4. 


Re NPR: 


Cryptocephalus 


Woodfilers. 


Al Teh oul dein | 


Darklings. 


Cr Mad YC Pao Py Cady rt 


Niblers. 
- Bloffom Eaters. 
- Biifiering Cantharides. 


Law a MCNEC 


Meevils. 


160441 


e 
2 
El 


Wood Beetles, 


DT Sateen lee Ua 


Carrion Eaters. 


M 


— Tortoife Bestles. 


- Earth Fleas. 

3 Spincws Beetles. 
- Ladybirds. 
- Earwigs. 
= Cockroaches. 


— Soothfayers. 
- Spedres. 
- Locufis. 
- Field, Mole, and Houfe Crickets. 
- Some Crickets. 
- Grafshoppers. 


~ Houfe Bug, and fome others. 
- Bugs. 


> 


Frochoppers. 
Water Scorpions. 
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Boat Flies, 


- Fire Flies. 
- Small Grafshoppers. 


- Plant Lice. 
- Gall Infects. 
- Cochineal Infects. 
- Butterflies. 


- Hawk Moths. 
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Crane Flies. 


Common Flies. 


Armed Flies. 
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Great Horfe Flies 


Humble Bees. 


Hornet Flies. 
Gnats. ” 
Horfe Flies. 


Gad Flies. . 
Fleas. 


Lice. 
Ticks and Mites. 
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TABLE IX. AND LAST. ~ 


— CLASSIFICATION OF THE ZOOPHYTES. 


D À | . Echinus .........Urchins. SE 
ss | Fecha ue nes sn AUFCHIRS cbs STE ze { Ee gk Lan he DER Echini. 
0 ; : ky hie . : NT : AMPTIRS = 2a Oa ea yes Star-fifh. EL Spatagus 2c ee Sea ‘, 
‘a calcareous or coriaceous covering; the inteftines floating in the internal CAVIDY 2 ¢ alee MN arabes = ECHIN ODERMATA eon nati (gr he | patagus , 114 
: . : Sipunçculus 22... Sipuncules.. i 
A@ini : HET, : 3 ! A@tinia ..........Amemonies. 
= | | * Wid as ar ae HEMONIE +++ e000++%9 À Zornthus, 
ja flefhy or gelatinous covering ; inteftines wide and adherent within the mafs of the body------ URTICA-MARINA NEA ne ie Nib 
ne. xa | Medufa nr ie bees Medufa, or Sea Nettles... 4 Beroe. 
oo | | Rhizoftoma. 
1 (EROTICA Wheel Animals. — 
i | Brachionus. | 
_= | Trichocercus. 
v { nall ~ fwimming in liquors seeeev ere à es 00806000,» ee e © + Se eee * a ee. 08 9 0e ee IN FUSORIA LE PE < Méchodat 
a Leuchophrus. 
| And all the other Animalcula Infuforia. : 
Ss . De hy ie branches a 1e LS, PRO ARR A. Ard Par a DNS DAME ne, USE Hydéa ie "Ce Polyps with arms. 
h a gelatinous body ; propagating by 1oots or branches-+----+-++- | | : cies oa Fcoo oboe 
— : is, and terminates in pol n its branches : : ZOOPHYTA properly { Flefeularia. 
which the medullary fubftance traverfes a horny axis, and terminates in polyps upon its branches - - properly.) pubalitis’. 27 AT oe TuBulex Cole 
‘4 fo called.+........ À Capfularia. 
a Sertularia ............ Sea-mofs, 
1: : | : ; | : + Cellularia. 
which each polyp is inclofed in a horny or calcareous cell ; without being conneéted to a medullary axis. ESCARA .......,.. 4 Fiuftra .............. M ait, 
Ne DAT Corallina rene es Common Corallines. 
De . 
ss ; ; ff" Antipathes. - 
5S : ‘ | Gorgonia. 
a ‘ - . Corallam Ness. 2e Coral. 
Which the folid axis is covered with fenfible fleth, from the hollows of which proceed polyps «+++» CERATOPHYTA ++ 2 js. Seat eel | 
“am 7 Pennatula ..... FAUSR Feather-like Coralline. 
4 | mea Veretilbams mess M sers 
; es ’ | L'Umbellulas 752 ...« Umbelliferous Coralline. 
5 3 | re, | : te Bohan five receptacles for the polyps ses ao RESTE { Madrépora .,.:2. ee Madre à 
po which the axis or ftony bafis has cavities, Pp polyp LYTHOPHYTA Millepora << 20. 30, Peat taht 
F 2 DR se : : i f | er Alcyonium, | » 
: es n which the bafis is fpongy, friable, or fibrous 0e RCE eee» : + a Re 60600000 ee ee e ee SENG LA ee. ee en Spongia. hee Garris he L . Sponge. À 
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